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THE ENGINES OF THE ST. LOUIS AND ST. PAUL. 

When it was first announced that an American ship- 
building firm had undertaken to construct a pair of 
11,000 ton ocean mail steamers, and equip them with 
engines of 20,000 horse power, a doubt was freely ex- 
pressed among the foreign shipbuilders as to whether 
so large an 'undertaking could be successfully carried 
through. The magnitude and novelty of the task is 
understood when we bear in mind that the tonnage 
was nearly four times and the horse power ten times 
as great as that of the largest steamers that this firm 
had hitherto built for the Atlantic trade. The four 
ships built by the Cramps Shipbuilding Company in 
1872 for the American Steamship Company of thatdate 
were of 3,126 tons register and 2,000 horse power; and 
it was a great step from these ships, excellent as they 
were for their day, to the giant proportions of the la- 
ter vessels. 

The record of the St. Paul and St. Louis, however, 
has more than justified the expectations of their de- 
signers and builders. Both the horse power and the 
speed have exceeded the terms of the contract, and the 
St. Paul today holds the record on her own route, 
Southampton to New York, having crossed in 6 days, 
5 hours and 32 minutes, at an average speed of 30'83 
knots an hour. 

The quadruple expansion engines of these ships are 



the largest on this system in the world, and they pre- 
sent many features of novelty in their design and con- 
struction. It is no light task that the engineer sets 
himself, when he sits down at his draughting board to 
make provision for the creation of 20,000 horse power, 
within the contracted limits of space which are as- 
signed to the engines and boilers of a modern Atlan- 
tic liner. Mr. Thoui, consulting engineer of the Ame- 
rican line, who is responsible for the general design of 
these engines, has improved upon the common practice 
in large marine engines, by using a hiuch higher prts- 
sure — 200 pounds to the square inch — by adopting 
quadruple in place of triple expansion engines, and by 
transmitting the 10,000 horse power of each engine to 
the shafting by means of four instead of the usual 
three separate cranks. 

These features in the engines of the St. Paul are di- 
rectly in the line of development which marine ma- 
chinery has been following since its earliest days, but 
they mark a long step in advance of anything yet at- 
tempted. The expansion of steam of the high initial 
tension of 300 pounds in six cylinders reduces the range 
of pressure in any one cylinder to a .minimum, and 
thus gets rid of that most fruitful source of loss known 
as cylinder condensation. The distribution of the 
power among four cranks reduces the pressure upon 
the bearings, and keeps down the size of the low pres- 



sure cylinders. Of course, these advantages are in a 
measure offset by the fact that the number of surfaces 
in frictional contact, such as valves, valve gears, piston 
rings, etc., are multiplied, and theinternal friction of 
the engine is theoretically increased ; but the excellent 
working of these engines, which have now been twelve 
months in service, indicates that there is no difficulty 
experienced in actual practice. 

Prom our engraving, which shows them as they ap- 
peared in the erecting shops after their completion, it 
will be seen that they are in duplicate, each set 
transmitting 10,000 horse power to its own screw pro- 
peller. The view is taken from the rear or thrust 
block end, the cylinder over the first crank being the 
second intermediate cylinder, of 77 inches diameter. 
The view of the engines from the forward end gives a 
greater impression of height, as the pair of low pressure 
cylinders are surmounted by a pair of high pressure 
cylinders, which can be seen in the engraving to the 
rear of the right hand or starboard engine. The dis- 
tribution of thesis cylinders is as follows : On the first 
crank is a 77 inch low pressure cylinder, surmounted 
by a 28J^ inch high pressure cylinder ; on the second 
crank are low and high pressure cylinders, duplicates 
of the first ; on the third crank is a first intermediate, 
55 inches in diameter ; and on the fourth crank is a 
second intermediate, 77 inches in diameter. The ex- 




TWIN QUADRUPLE EXPANSION ENGINES OF THE ST, LOUIS AND ST, PAUL. 

Expansion in two high pressure, two intermediate, and two low pressure cylinders. Maximum horse power, 30,000. 
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pansion is as follows : Steam at 300 pounds is admitted 
to tlietwo28)^^ inch cylinders, from them it passes to 
a 55 inch intevinediate, then to a 77 inci) intermediate, 
and finally to two 77 inch low pressure cylinders. All 
the cylinders have a 60 inch stroke. 

The condensers have three-quarter inch brass tubes, 
and are 7 feet 3 inches diameter, and provide a total 
surface of 86,000 square feet. The air pumps and cir- 
culating VJurops are of the Worthino:ton type, the 
same firm providing; the feed heater and feed puuips. 
The feed enters at 210 degrees. The condensers and 
pumps are not connected to the main engines, as in the 
Paris and New York, hut are located separately in the 
wingsof the ship. Balanced piston valves and Cramps 
metallic packing are used. This latter consists of east 
iron rings compressed by a coil spring. The starting 
and reversing is effected by means of a separate en- 
gine. The crank shaft is 31 inches in diameter and 
hollow, and the propeller shaftislO inches in diameter 
and is made solid. 

There are ten boilers in all, six double-ended and 
four single ended. They are all 15 feet 73^^ inches in 
diameter, and are respectively 30 feet and 10 feet 
long, the plating being /„ inch thick. They are 
fitted with Fox's corrugated flues and 2% inch tubes. 
An interesting feature is the fitting of the tubes with 
"retarders," which cause the gases to follow a spiral 
path in the tub's, and so remain longer in contact 
with their surface. The total grate area and heating 
surface for all the boilers are respectively 1,144 and 
40,300 square feet. They are worked under the sys- 
tem of forced draught invented by Mr. Howden, 
which, ill addition t o the economy that it secures, is a 
]>ositive blessing to the men in the stokehold, which 
can be left open. This may be considered as a great 
advance upon the closed stokehold system of forced 
draught, which, as its name implies, involves the clos- 
ing- up of all openings between the hold and the out- 
side air, the interior of the stokehold being under a 
constant pressure of air. 

In the Howden system, as installed on the St. Paul, 
the air is drawn by means of fans through heating 
chambers situated at the front end of the boilers, 
where it is heated by the gases from the furnace as 
they pass to the smoke stacks. 

It must be borne in mind that, in addition to the 
main engines shown in the engraving, there are nu- 
merous auxiliary engines, such as those for driving the 
electric light dynamos, and the ventilating and re- 
frigerating plants ; not to mention the numerous steam 
capstans and windlasses, which form part of the equip- 
ment of a modern steamship. 

There are certainly no large marine engines afloat 
whose performance is being more critically watched 
than those of the St. Louis and the St. Paul, and the fact 
that the record-breaking trip of the latter ship was 
made on a consumption of 310 tons of coal per day 
shows that they are very economical on fuel. 



The Tennessee Centennial. 

By proclamation of the governor and in accordance 
with the patriotic desire of the people of the State, 
June 1 and 2 were public holidays in Tennessee, and 
Nashville, the capital, was the scene of a series of 
public demonstrations of rare splendor, initiated and 
consummated in honor of the one hundredth birthday 
of the Volunteer State. The United States Marine 
Band and five regiments of the United States cavalry, 
'artillery and infantry headed the magnificent parade, 
which was of such length that it was two hours and 
thirty minutes passing a given point. 

The procession moved through the city and rested 
at the grounds of the Tennessee Centennial Exposi- 
tion, which Was formally inaugurated in connection 
with the centennial ceremonies. A striking feature of 
the occasion was the hoisting to the peak of a flag 
staff 305 feet high of the flag of the United States, 
while the Marine Band played the "Star Spangled 
Banner" and the thousands of people were cheering. 
Congressmen, the United States Geological Survey, 
many State and Federal officials, the corps of Wash- 
ington newspaper correspondents, and many promi- 
nent citizens from all parts of the country were present. 
Six of the great buildings that will fill the central 
plan of the exposition thus inaugurated are either 
finished or nearly so, and the construction of the re- 
maining eight will be begun at an early date. To these 
will be added the countless smaller edifices, and the 
exposition, complete and beautiful in detail and in en- 
semble, will open to the public May 1, 1897, and con- 
tinue six months. 

^ I » > m 

There are in the United States, it is stated, 200,000 
machinists, 10,000 tool makers. 35.000 boiler makers, 
10,000 pattern makers, 750,000 carpenters and joiners, 
200,000 masons and bricklayers, 50,000 contractors and 
builders, 50,000 plumbers, gas and steam fitters, 150,000 
stationary engineers and firemen, lOO.OOC locomotive 
engineers and firemen, 50,000 electric railway and light 
employes. 50,000 cabinet makers, carvers and wood- 
workers, 50,000 civil, mechanical, electrical, and mining 
engineers. 
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OUR JUBILEE NUMBER. 
We had hoped in this issue to announce the winner 
of the prize for the best essay on the "Progress of 
Science during the last Fifty Years," but the judges 
had not finished their examination of the numerous 
manuscripts at the time of going to press. Attention 
is called to this jubilee number, which will be one of 
unusual interest to all desirous of acquiring within 
small compass a resume of what has been done in the 
department of science during the past fifty years. The 
next issue will be about four times the size of an or- 
dinary issue. We hope our readers and friends will 
call the attention of their acquaintances to it, in order 
that they may apply for the paper in advance and 
therefore receive the paper without delay. 
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THE ARTISTIC ELEMENT IN ENGINEERING WORKS. 

At a recent mepting of the coaimissi oners of the pro- 
posed new East River Bridge, to join New York and 
Brooklyn, one of the members, Mr. Salem H. Wales, 
referring to its architectural features, said : "In this 
country this portion of the work has been neglected 
on almost all of the great bridges that have been built, 
and, whenever any attention has been paid to it, it 
has usually been considered of so little importance 
that it has been put in the hands of a draughtsman, 
or some one of little or no artistic ability." Mr. Wales 
concluded by stating that "at the proper time he would 
be prepared to present the name of an architect com- 
petent in every way to treat this matter in collabora- 
tion with the chief engineer." 

Except that we think his condemnation of the ar- 
chitectural, or ornamental, features of our large bridges 
is too sweeping, we agree with the suggestions of the 
commissioner, and are of the opinion that there are 
many occasions, not merely in bridge building, but in 
various other departments of civil engineering, when 
the engineer and the architect could collaborate to 
good advantage. The question of the architectural 
embellishment of engineering work is as old as these 
arts themselves. The skillful treatment which marks 
the remains of those ancient structures which properly 
belong to the domain of engineering would seem to 
prove that the engineer and the architect were for- 
merly combined in one individual. This was true of 
the days of the Roman Empire, as the remains of their 
aqueducts and bridges plainly testify; and inlater^me- 
dieval days, the daring heights to which the builders 
of the Gothic cathedrals carried their lovely but fra- 
gile aisles and transepts, towers and spires, is clear 
evidence that beneath the monkish cowl was hidden 
both the constructive mind of the engineer and the 
artistic perception of the architect. 

This dual capacity was rendered possible by the ma- 
terials of construction in which the early builders 
wrought and the comparative simplicity of the prob- 
lems with which they were confronted. They worked 
in the primitive materials, wood and stone ; the thrust 
of the arch and the bearing capacity of the column were 
the most serious questions that occupied the engineer- 
architect of ancient and medieval times; and what 
these were he had learned from many a bulging wall 
and crumbling pier. When he raised those monumen- 
tal piles of stone which are the despair of the modern 
architect, he was hampered by no considerations of 
mere utility; indeed, the uses to which a structure 
were to be put were often made subservient to the gen- 
eral architectural effect. Not content with grace and 
dignity of outline, he would often clothe his completed 
structure with a rich garment of delicately carved 
tracery, softening the severity of its outlines and add- 
ing beauty of detail to the dignity of the general effect. 

But the coming of the age of steel has revolutionized 
the art of construction in all those departments to 
which it can he applied ; and out of the crude theories 
which governed the age of wood and stone have been 
developed the exact scientifio m«rnoas of modern en- 
gineering. The high cost of iron and steel forbade that 
prodigal use of material which marked the age of stone 
construction — nor was it necessary. The element of 
economy entered into the question of design, and led 
to a careful investigation of the stresses to which a 
structure was subjected, and an intelligent propor- 
tioning and disposition of the material to meet those 
stresses. 

With the development of the art of steel construc- 
tion, and the increase in the number and complexity of 
the problems which it involved, the line of demarka- 
tion between the engineer and architect began to grow 
more distinct, until to-day it is common practice for 
the architect to call in the aid of the engineer to de- 
sign the structural steel work which gives stability to 
his buildings. 

The primary motive — if we may so speak — of the en- 
gineer and the architect is different. The proportions 
which an engineer gives to a bridge, for instance (since 
this is the form of construction under consideration), 
are not primarily, if at all, determined by any ab- 
stract considerations of beauty. The.«e proportions 
are determined by certain hard and fast principles of 
mechanics, which areas unchangeable as the fact that 
2 and 3 make 4, or that the whole is greater than its 
part. It is quite possible that the result will not ap- 
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peal to the aesthetic sense of the artist ; and this is more 
his misfortune than his fault. To the eye of the engi- 
neer, the combination of the straight lines of the bot- 
tom, and the curved lines of the top, chord of a truss 
bridge is strictly beautiful, inasmuch as it expresses in 
concrete and useful form those unchanging physical 
laws on which the equilibrium of the whole universe 
depends. 

To a captious critic who called the giant cantilevers 
of the Forth Bridge ungainly, their eminent designer 
replied that the most lovely column from the Parthe- 
non at Athens, if set up as the smoke stack of an At- 
lantic liner, would be grotesque in the extreme. 

The various parts of any properly designed engineer- 
ing construction are beautiful only so long as in shape 
and bulk they exactly represent the various functions 
.which they are supposed to perform. 

To attempt, for instance, to adorn the simple struc- 
tural shapes of a modern steel truss with fanciful designs 
is to belittle its appearance, and turn the expressive 
and truthful simplicity of their outline into a hollow 
and meaningless sham. Scrolls and traceries, bosses, 
shields, and interlacing triangles, which are glorious 
in a cathedral, are grotesque on a steel bridge. 

It is probable that the commissioner above quoted, 
in suggesting the co-operation of an architect with the 
engineer of the East River Bridge, had in mind merely 
the stonework of the piersand approaches ; and here 
we think that there is a legitimate field for the display 
of architectural skill. Among the many architectural 
styles, that one should be chosen which most nearly 
agrees with the character of the bridge itself. In most 
cases however it may be safely laid down that whatever 
style he adopted, it is scarcely possible for the archi- 
tect to err upon the side of too great simplicity or 
severity of design. 



the congress by next October as to which of the excur- 
sions they propose to take. The president of the con- 
gress is A. Karpinsky, director of the geological survey 
of the Russian empire, and the secretary, to whom all 
communications should be addressed, is Th. Tscherny- 
schew, St. Petersburg. 

The last meeting of the congress was in 1894, at Zu- 
rich, and the one preceding that was at Washington, 
in 1891, in connection with the American Association 
for the Advancement of Science and the Geological 
Society of America. 



THE INTERNATIONAL GEOLOGICAL CONGRESS AT 

ST. PETERSBURG, AUGUST, 1897. 
Professional geologists and all other persons inter- 
ested in geology will be interested in the announce- 
ment which has just been made concerning the plans 
of the committee of arrangements having in charge 
the seventh triennial meeting of the International 
Geological Congress, which will take place in August, 
1897, at St. Petersburg, by invitation of the Russian 
Emperor, A grand programme is proposed by the 
committee, and no effort is being spared to enable the 
members of the congress to take advantage of this 
unique opportunity to study the geological and topo- 
graphical features of Russia in Europe, the Emperor 
himself offering all the visiting geologists free trans- 
portation, first class, over the Russian railways, before 
and after the sessions of the congress, including the 
excursions. 

Membership in the congress is open not only to pro- 
fessional geologists, but also to other persons interested 
in the science, and may be obtained in accordance with 
conditions which may be learned by addressing the 
secretary, whose address is given below. The meeting 
will extend over eight days, and the sessions will be 
devoted to discussing general principles of geology 
and the present state of the science in the effort to 
bring about harmony among the geologists of the 
world. Much time will be given to the exposition of 
the geological work being done in Russia, especially 
in those regions covered by the excursions. The usual 
facilities will be given for the display of instruments, 
maps and books pertaining to geology. 

The excursions offered before and after the congress 
are bewildering in their extent and attractiveness, and 
only the most meager outline of them can be given 
here. The principal tour proposed before the meet- 
ings is from Moscow, eastward to the Ural Mountains, 
crossing that chain and visiting several famous mineral 
and mining localities, including Ekaterinburg and 
Tagilsk and returning by way of Perm to Moscow. 
Persons especially interested in historical geology will,' 
however, take the excursion into the province of Es- 
thonia, while those who prefer crystalline rocks and 
glacial geology will spend six or seven days in Fin- 
land. A grand excursion which will occupy a month 
is proposed for the time immediately following the 
close of the congress in St. Petersburg. After visiting 
Moscow and its environs in a body the party will split 
up into three divisions, one section going by way of 
the Donetz valley to the baths of Vladikavkaz, the 
second going by the Volga River, and the third by the 
Dnieper valley to the same rendezvous. Thence the 
route leads over the Georgian military road to Tiflis, 
stopping on the way to visit some of the glaciers of the 
Caucasus Mountains. From Tiflis a visit will be made 
to Baku, the headquarters of the petroleum fieldsof the 
Caspian Sea, and afterward to Batoum, on the Black 
Sea, whence ship will be taken for Kertch, where a 
study of the Crimea will be begun which will end at 
Sebastopol, where the congress will finally dissolve. 
Six alternative and supplementary trips are offered in 
connection with the great tour, for those who are par- 
ticularly interested in mines, in glaciers, in the ascent 
of Mount Ararat, etc. 

Persons expecting to attend the congress are request- 
ed by the committee to notify the general secretary of 



steam Road Rollers and Gas Pipes. 

The gas companies in England have found that the 
use of steam road rollers has had a bad effect upon 
gas pipes under streets. We have not"heard this com- 
plaint from gas companies in the United States, says 
the Engineering Magazine, but it is the practice herei 
at least in the colder parts of the country, to place 
both water and gas mains deeper in the earth than in 
England. The trouble has become sufficiently pro- 
nounced in England to be made the subject of a paper 
by Mr. Norton H. Humphrys, Assoc. M. Inst. C.E., 
printed in Journal of Gas Lighting, who asseverates 
that, while the results of steam road rolling may be 
entirely satisfactory to civil engineers, the gas com- 
panies do not regard them with complaisance. An 
abstract of this article follows : 

On good roads accustomed to carrying a large and 
heavy ordinary traffic, including four-horse vans and 
traction engines, and which have been well maintained 
and kept in good order, the steam roller does not put 
itself much in evidence. But, when one of these 
implements is for the first time put upon a by-street or 
a country road accustomed to small and light traffic, 
and which has received but little attention in the way 
of maintenance, beyond an occasional scrape in un- 
usually wet weather and a sprinkling of stones from a 
cart at rare intervals, the gas engineer becomes more 
intimately acquainted with "The Luck of Eden Hall" 
properties possessed by the steam roller than is good 
for his own comfort or the prosperity of his undertak- 
ing. Difficulties from drawn services and fractured 
mains^ranging from the slight crack of a few inches 
long up to complete severance of the pipe — become 
common occurrences. 

A comparison of gas pipes with water pipes with 
reference to their respective requirements shows that 
this is not because water engineers are more thorough 
in their work, Following on the lines of the usual 
rule that, if the gas gives a bad light, the company is 
at fault, it is agreed that, if the gas pipes break, they 
must be bad pipes; and many members of corpora- 
tions, etc., arrive at the conclusion that there must 
be special negligence in putting down, or selecting, the 
sections or quality of the pipes to be used for the con- 
veyance of gas. So far from getting any sympathy in 
their misfortune, which has arisen from causes that 
could not possibly have been foreseen, the unfortunate 
gas company is blamed for not laying down pipes at a 
reasonably sufficient depth, or for purchasing cheap 
stuff of a rotten or gingerbread character. A com- 
mon argument in support of this view is the fact that 
gas pipes are injured more frequently than water 
pipes. 

The relations between the shape of the roller, its 
weight and the mode of using it to the damage done 
upon the pipes is discussed at length, and the tendency 
toward using greater weight is deprecated. Water 
engineers have not been more prudent, nor have they 
exercised more care or foresight as to possible contin- 
gencies. Neither do they generally do their work in a 
stronger or more substantial manner than do gas en- 
gineers. The trouble is simply a natural consequence, 
due to the different natures of the services performed. 
The internal pressures to which the gas service is ex- 
posed is a mere trifle — a matter of a few ounces per 
square inch. But water pipes are subjected to heavy 
pressure in low levels, representing a large number of 
pounds per square inch. Gas pipes in themselves are 
not interfered with by frost, except as regards Its 
effect on the soil surrounding them ; but the forma- 
tion of ice in water pipes must be prevented, as it 
not only stops the supply, but also fractures the pipe. 
It would be as reasonable to adduce the fact that the 
I main sewers are never injured by the roller as to com- 
pare w^ter pipes with gas pipes. 



Ijlfe In tile Animal Kingdom. 

Man lives to all ages, but in the animal kingdom, on 
tb»e contrary, the duration of life is almost exactly 
^qual for all individuals of the same species. But we 
can know with exactness the real duration of life only 
for animals in servitude; we do not know whether it 
is the same in the savage state. Rabbits and guinea 
pigs live seven years ; squirrels and hares, eight ; cats, 
nine or ten ; dogs, ten or twelve ; foxes, fourteen to 
sixteen ; cattle, fifteen to eighteen ; bears and wolves, 
twenty ; the rhinoceros, twenty-five ; the ass and the 
horse, twenty-five to thirty; the lion, thirty to forty 
(a lion in the London Zoological Gardens reached the 
age of seventy years) ; the camel, forty. The length of 
life of the elephant is uncertain ; according to Aristotle 



Buffon, and Cuvier, it lives two centuries; some 
authors say even four or five. After his victory over 
Porus, Alexander consecrated to the sun an elephant 
that had fought for the Indian monarch, and gave it 
the name of Ajax ; then, having attached an inscrip- 
tion to it, he set it at liberty. The animal was found 
350 years later. The ancients attribute to the stag a 
fabulous length of life, but Aristotle observes that 
what is reported on this subject has no good founda- 
tion. . . . Buffon says that the stag takes five or 
six years to attain full growth and should live seven 
times this period — that is, thirty-five or forty years. 

Though precise observations are wanting, we know 
that fishes, especially the large species, live a very long 
time. According to Bacon, eels reach sixty years. 
Carps have been known to live at least 150 years, and 
they then seemed to Buffon as lively and agile as 
ordinary carp. Dolphins, sturgeons, and sharks live 
more than a century and attain huge size. Pikes have 
been seen weighing 1,000 lb., which indicates a very 
long existence. A pike caught at Kaisers-Lautern in 
1497 was 19 feet long and weighed 350 lb.; it bore in its 
gills a copper ring with an inscription stating that it 
had been put in the pond of Lautern by order of the 
Emperor Frederick II — that is, 261 years before. 
Whale fishers have exterminated the huge whales of 
the polar seas ; those that were formerly met witk 
were of prodigious dimensions. It is supposed, with 
some probability, that they live several centuries and 
that they may even reach an ageof 1,000 years. The 
longevity of fish is attributed to the long duration of 
the development, to their low temperature, and to 
their feeble vitality. 

On the other hand we meet another class of animals 
whose passions are lively, whose vitality is very active, 
and who still live a long time — we mean birds. But 
it is not known with any degree of precision how long 
these live, except that their longevity is great. We 
see the same swallows returning to their accustomed 
nest for a considerable number of years. An eagle 
died at Vienna at the age of 103 years. According to 
Buffon the life of the crow is 108 years, and no obser- 
vation authorizes us to attribute to it, with Hesiod, 
1,000 years. A paroquet, brought to Florence in 1633 
by the Princess Provere d'Urbin, when she went there 
to espouse the Grand Duke Ferdinand, was then at 
least twenty years old, and lived nearly 100 more. A 
naturalist whose testimony cannot be doubted, Wil- 
loughby, had certain proof that a goose lived a cen- 
tury ; and Buffon did not hesitate to conclude that 
the swan's life is longer yet ; some authors give it 
two and even three centuries. Mallerton possessed the 
skeleton of a swan that had lived 307 years. This is 
quite enough to prove that among the larger animals, 
and also especially among birds, the dura,tion of life, 
relatively to their bulk and height, is very long : it is, 
on the contrary, very short with insects ; many of 
these live less than a month, rarely a few years, while 
thelife of the ephemerids is but seven to twelve hours, 
and in this brief space they accomplish the principal 
functions that nature requires of organized bodies: 
they are born, reproduce, and die. — Journal d'Hygiene, 
Paris. 



Knots Tied by machinery. 

If inventions continue to multiply at the present 
rate, the day may speedily come when man will have 
to sit with folded arms while his work and even his 
pleasures are turned out for him by nickel in the slot 
devices. Science has lately given us a marvel in the 
shape of a card-counting machine. 

Two of the most interesting automata now working 
within the limits of the United States are those used 
by the government for counting and tying postal cards 
into small bundles. These machines were made in 
Connecticut, and the two are capable of counting 500,- 
000 cards in ten hours and wrapping and tying the 
same in packages of twenty-five each. In this opera- 
tion thepaper is pulled off a drum by two long "fingers" 
which come up from below, and another finger dips in 
a vat of mucilage and applies itself to the wrapping 
paper in exactly the right spot. Other parts of the 
machine twine the paper around the pack of cards and 
then a "thumb" presses over the spot where the muci- 
lage is, and the package is thrown upon a carry belt 
ready for delivery. — The Argosy. 



The London correspondent of the New York Sun 
states that an Antarctic expedition has been arranged 
for next winter. It will be partly a trading and a 
scientific enterprise, and will be under the command 
of Capt. Svend Foyn, of Christiania. W. S. Bruce, of 
the Ben Nevis Observatory, will have charge of the 
scientific party, composed of himself and four other 
men. The scientific party will be landed on the Ant- 
arctic continent in Victoria Land in January next, and 
the vessel will then engage in whale and seal fishing, 
returning to Australia. The following season, in 
January, 1898, she will return and take off the scien- 
tific party, who hope by then to have obtained know- 
ledge of the fauna, flora, geology, and topography of 
the Antarctic region. If found practicable, an attempt 
will be made to reach the south magnetic pole. 
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CUBTAIN OR SHADE FIXTURE. 
The handy contrivance shown in the accompanying: 
cut has recently been patented by Mr. Oliver H. P. G. 
Spencer, of Mount Carmel, Illinois. The object of 
the invention is to provide a fixture consistin;? of two 
separable brackets, one for supporting the shade 
roller and the other for supporting a curtain pole, and 
to arrange the brackets so that the curtain will fall 
outside and clear of the shade roller. The device also 
makes it possible to utilize a roller or pole of greater 
or less width than the window, without cutting or 
building up the former. The fixture consists of four 
brackets, two for each side of the window, the lower 




SPENCER'S CURTAIN OR 



SHADE FIXTURE. 



bracket being screwed to the window frame and the 
upper bracket being slidably adjusted on the project- 
ing web of the lower bracket by means of two tongues, 
engaging corresponding grooves which are provided for 
the purpose. Tlie projecting web of the lower bracket 
terminates in a knob, which is provided with a thumb 
screw and is perforated with a square horizontal hole, 
in which a rod, which carries at its end a curtain fix- 
ture adapted to receive a trunnion of the curtain roll- 
er, is fitted to slide horizontally. As each bracket on 
each side of the window is similarly furnished, it is 
evident that any length of shade may be used, the 
curtain fixtures being adjusted accordingly in the 
brackets. The upper bracket is similarly provided 
with a perforated knob and a thumb screw, the rod 
which it carries being provided with semicircular 
hangers, adapted to receive the curtain rod. These 
brackets curve upward and outward sufficiently to 
carry the curtain rod entirely clear of the shade roller. 

■»!>>» 

^Tattooing by tke maori Race. 

Major Gen. Robley is the author of a singularly 
curious book, " Moko ; or, Maori Tattooing." The 
New Zealand war of 
1864-66, in which the 
author served, gave 
him his opportunity 
of studying on the 
spot that now al- 
most extinct art. The 
expression, a well 
chiseled face, meant 
one thing to a Chris- 
tian sculptor and 
another to a Maori 
decorator. The work 
contains more than 
150 illustrations of 
designs and tattooed 
heads. There is no 
denying the fact that 
the Maoris could ap- 
preciate the beauty 
of lines and curves. 
One witnessing the 
real.ly striking exam- 
ples of their archi- 
tectural ornamenta- 
tion exhibited in 
South Kensington 
cannot but regret 
that they did not 
work less upon the 
human skin and 
more upon some 
other material. In 
Gen. Robley's book, 
which is to be a two 
guinea quarto, beau- 
tifully printed, the 
history of the art is 
sketched and the va- 
rious processes ex- 
plained. The second 
section of the book 
deals with preserved 
heads, many of 



which, dating' from 1770, are kept in European mu- 
seums. It seems there are few, if any, such heads 
later than 1831, " when the traffic in Maori heads 
ceased." An illustration entitled " Preserved Heads 
of Maori Warriors Arrayed in Robes and Displayed 
by their Conquerors," is singularly lifelike. It betrays 
at least a rudimentary sense of statuesque drapery. 

_ * I ■ I » 

IMPROVED WASHING MACHINE. 
Some improvements in the method of mounting the 
plungers of washing machines have been designed and 
patented by Mr. William Powe, of 1327 Richard Street, 
Vancouver, British Columbia, Dominion of Canada. 
By reference to the accompanying engraving, it will 
be seen that one arm of a U-shaped bar is rigidly se- 
cured in a casing, mounted at the top of a standard, 
which is secured on the bench, as shown. The ends of 
both arms of the bar are secured by a link which is 
seated in notches formed on said ends. Freely mova- 
ble on the upper arm of the bar is an angular sleeve, 
carrying a vertical post, on which a sleeve is rotatably 
mounted. The lever of the washing machine comprises 
a handle and two parallel bars, whose further ends are 
pivoted to the lower end of the last mentioned sleeve. 
The shaft of the plunger is provided with a sleeve 
which is pivoted at its center to the parallel bars of the 
horizontal lever, and at its upper end to one end of a 
parallel link, the opposite end of which is pivotally 
connected to the top of the rotatable sleeve, on the ver- 
tical post before mentioned. The plunger is of the 
common funnel shape. By means of this construc- 
tion the plunger will be capable of a universal move- 
ment, and, moreover, .its support is independent of the 
tub, so that the latter may be taken from the bench, 
without interfering with the plunger and its support- 
ing mechanism. 



CAVE EXPLORATION IN THE EASTERN UNITED 
STATES. 

BY HENRY C. MERGER. 

To learn that the remains of Pleistocene man have 
been abundantly found in the caves of Europe, that 
equally significant remains of later savage, barbarous 
and civilized peoples have been similarly discovered in 
the caves of Europe, Asia and Africa, and that the re- 
mains of the Indian and the recent white man have 
been found in caverns in North America, warrants the 
supposition, nowhere disallowed by past investigation, 
and valuable as an hypothesis, that primitive peoples 
generallj- throughout the world have left traces of their 
presence upon the floors of accessible caves. In the 
subterranean floor deposits of the new world, there- 
fore, we may suppose that the problematic existence 
of Pleistocene man might be soonest and easiest demon- 
strated, while with hardly less ground we may urge as 
valuable testimony in the American region the absence 
of such remains in significant underground shelters. 
Not unreasonably such absence, occurring invariably 
at these immemorial halting places of men and ani- 



mals, might infer that Pleistocene man had never 
existed in the adjacent regions. 

By this course of reasoning and investigation the 
University of Pennsylvania has sought to solve defi- 
nitely the question first to attract and last to puzzle 
American students— How long has man existed in the 
new world ? Striving to limit the speculations of 
archseologists, the work has proceeded by degrees to 
reconcile with geology their study of pre-Columbian 
peoples, which, fascinating as it is, has lacked thus far 
subdivisions, landmarks and starting point, while an 
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BoneB of the foBsil sloth (Megalonyx), astragalus calcaneum and epiphysis of vertebra fresh in appearance and with remains of attached jirticular cartilages found 
associated with the refuse of porcupines and cave rats in a dry passage 900 feet inward from the entrance of Big Bone Cave, Va» Buren County, Tennessee, 
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BONES OF THE FOSSIL SLOTH. 



POWE'S IMPROVED WASHING 

effort to eliminate, through the investigation of signifi- 
cant caves, one region after another from the field of 
search, has sought to narrow the area of possible dis- 
covery from the point of view explained. Having 
shown on the one hand that certain caverns like the 
fissure at Port Kennedy (right bank of Schuylkill 
River, three miles below mouth of Perkiomen Creek, 
Montgomery County, Pa.), containing in large quan- 
tity the remains of Pleistocene animals without relics 
of man, are geologically ancient, on the other hand 
a fact of much significance has been demonstrated 
for the first time, namely, that a considerable num- 
ber of other caves are modern, since their floors, well 
supplied with the first refuse of Indians and later 
white men, below which remains of geologically older 
peoples would not have been lacking in Europe, have 
failed to reveal any relic of Pleistocene man. 

In these several instances the geologically modem 
remains (human) and the geologically ancient remains 
(animal) have lain apart in distinct caves, and hence 
less availably for comparative study, but the recent 
expedition to Tennessee, resulting in the examination 
of three caves in which the old and new deposits la.y in 

juxtaposition, has 
enabled us to push 
the question farther 
by studying the re- 
lation between the 
ancient and modern 
strata where, at their 
point of contact, it 
was most significant. 
More broken and 
scattered even than 
at the remarkable 
tomb of extinct ani- 
mals at Port Kenne- 
dy were the remains 
of the tapir, pecca- 
ry, bear, and small 
fossil rodentia at Zir- 
kel's Cave (left bank 
of Dumpling Creek, 
about five miles 
above its mouth in 
French Broad River, 
Jefferson County, 
Tennessee), visited 
by Professor Cope in 
1869. Dislocated as 
before after the flesh 
had rotted from the 
bones, crushed by a 
force which had split 
into fragments the 
hard teeth, the re- 
mains had found 
their way into a mass 
of clay mixed with 
lime, which at one 
time filled the cave. 
Hardened finally in- 
to breccia not easily 
broken with the 
pickax, this bone- 
bearing earth had 
disappeared at many 
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points to make room for a deposit of cave heart eon- 
tainins tiie remains of tlie rattlesnake, woodcbuck, 
opossum, rabbit, and cave rat. and it is the important 
relation of this latter modern earth, with its bits of 
mica and Indian pottery, to the older breccia that will 
constitute the material for a final report. 

Previous examination, in 1893, at the Lookout Cave 
(left bank of the Tennessee River, one quarter of a 
mile below Chattanooga Creek, Hamilton County, 
Tennessee), had revealed the bones of the tapir and 
mylodon in the lowermost zone of a floor deposit of 
Indian refuse, and upon the recent expedition the cave 
earth with its "culture layer" was entirely removed 
for 58 feet inward from the entrance to settle beyond 
doubt the relation of these fossils to the Indian re- 
mains resting upon them. At this significant spot, 
where again the Pleistocene and recent deposits lay in 
contact, and where the specimens found were labeled 
according to their position, whether from the black 
(modern) earth above or the yellow (ancient) earth be- 
low, a completed examination should decide whether 
man had or had not encountered the tapir and 
mylodon in the Valley of the Tennessee. 

After a visit to "Indian Cave" on the Holston 
River, Carrol's Cave, and the Copperas and Bone 
Caves, near Tullahoma and Manchester, Tennessee, a 
new set of conditions was presented at Big Bone Cave 
(one mile from left bank of Caney Pork and about two 
miles above its mouth in Rocky River, Van Buren 
County, Tennessee).* There the bones of the gigan- 
tic fossil sloth (megalonyx), still retaining their car- 
tilages, were exhumed from a dry deposit of the refuse 
of porcupines and cave rats, mingled with fragments 
of reeds used as torches by Indians in a gallery 900 
feet from the entrance, thus presenting us in the final 
summing up of this strange evidence a new notion of 
the relation of the modern Indian to this extinct 



Valley of Tennessee, at a height of about 600 to 700 feet 
above the sea and within earlier reach of a overwhelm- 
ing ocean in Champlain time, and again at a third 
cave, which, 300 feet higher on the continental floor, 
and looking westward from the slopes of the Cumber- 
land table land, stands for that part of the Appala- 
chian region whither animals and man (if he existed) 
might have found convenient refuge when lower areas 
sunk, as is alleged, beneath the level of the invading 

waters. 

♦ « ■ > ♦ 

FBEFABING OLD WOOLEN BAGS FOB SHODDY 
CLOTHING. 

Shoddy consists of old woolen rags and shreds of 
stockings, flannels, and other soft worsted fabrics torn 
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CUTTING OUT SEISMS FnOfti CLOTt^lUG 



each, the stock costing, if old and dirty, from 3 to 5 
cents per pound; if of good quality, about from 8 to 10 
cents per pound. When the wool is cleaned and in good 
order, it will sell from about 14 to 24 cents per pound. 
The cloth and rags are picked and sorted over by 
women and girls of different nationalities, such as 
Italians, Poles, Russians, etc. The material is placed 
upon tables for that purpose, the women picking out 
each rag and^shred, carefully examining the color and 
quality. The pieces of cloth are then put into sepa- 
rate boxes, according to the color and quality of the 
material. The boxes are made of wood and are about 
4 feet in height and about 18 inches square, and will 
hold about 50 pounds each. Each hand can sort about 
90 pounds daily. After the stock is sorted it requires 
cleaning to free the material of dirt. This is performed 
by passing the stock through what is called a duster. 
This apparatus is a square boxlike structure, inside of 
which is a revolving wheel made of wood about 4 feet in 
diameter, containing four paddles, the blades of which 
are about 4 feet in length and about 8 inches in width. 
The material, to the amount of about 50 pounds, is 
placed in the apparatus ; the paddles, which revolve 
at the rate of about 300 revolutions per minute, 
striking the rags and throwing them against the sides 
of the structure, which forces out the dirt, the dust 
being carried off at the top by means of a two-foot 
blower. The dusting operation takes about one 
minute. The stock, according to the quality and 
color, is then put into bins holding about 1,000 pounds 
each, ready for packing into bales. Where the stock 
is composed of old clothing or any material containing 
seams or patches, it is necessary to cut them out, so 
that the cotton can be burned out. The seams are cut 
out by women and girls with shears and knives, the 
operation for each suit taking about 10 minutes. The 
strips of cloth are then dusted and the cotton in the 
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animal, whose remains outnumber all its fossil con- 
temporaries at Port Kennedy. 

Thanks are due to Dr. William Pepper, to the board 
of managers and to Professor E. D. Cope, for their 
kind co-operation in the expedition thus finished, 
which has presented the museum with the specimens 
now under examination. These, if not attractive, are 
important. For paleontology they mark in the- bone 
breccia of Zirkel's Cave a distinct stage in the Pleisto- 
cene series, while for anthropology they represent 
data which account for the presence of man together 
with the bones of the extinct megalonyx. They ex- 
plain the relics of savages and the remains of Pleisto- 
cene mammals at two caves situated in the Eastern 



* This cave was explored by Mr. Henry C. Mercer, curator of the section 
of American and prehistoric archaeology. Museum of Science and Art, 
University of Pennsylvania, at the suggestion of Prof. James M. Safford, of 
Nashville, Tenn. 



and reduced to such fragments as can be made by the 
operation. A similar preparation, called " mungo" or 
"mingo," is made in the same manner from rags 
and clippings of milled woolen cloth, being divided 
into new mungo from tailors' waste and old mungo 
from rags of all degrees of degradation. Where 
cotton and wool have been woven together into 
cloth, the former is] burned out by treating the ma- 
terial with a solution of sulphuric acid, and heat- 
ing it in a stove, the acid attacking and charrin? the 
cotton and leaving the wool unharmed. Shoddy 
cannot be used without a certain amount of natural 
length wool, usually about one-third being used in 
spinning shoddy yarn. 

Large quantities of old clothes and rags of every de- 
scription are imported into this countrj- from England, 
Germany and France. The material comes here packed 
up tightly in bales weighing from 500 to 1,000 pounds 



seams burned out with sulphuric acid, as stated above. 
The rags, when sold, are then pressed into bales 
weighing about 700 pounds each. The rags are thrown 
or dumped down into a boxlike structure having a 
movable bottom, which is raised by means of four mov- 
able iron arms. These arms, when in position to raise 
the bottom of the press, are diamond-shaped, the two 
upper ends of the upper arms being hinged to the press 
bottom and the two lower arms hinged in the same 
manner to the flooring below. The central ends of 
the arms are connected to a horizontal spiral screw, 
which passes across the center of the diamond, which, 
when set in motion, cause the arms to draw inward, 
straightening them out and causing the press bottom 
to move upward, which in turn presses the rags 
tightly together against a heavy movable wooden 
frame above, which is moved over the rags when the 
press is filled. The arms r»,ise the bottom up about 
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4 feet, with a pressure of about 20,000 pounds, making 
a compact mass of rags that can hardlj' be pulled 
apart. A piece of heavy red sheathing paper and 
bagging is first laid on the bottom of the press before 
the rags are thrown in, and another piece across the 
top when filled. These are bound tightly around the 
rags with steel wire when the bale is formed, the at- 
tendants then rolling it out of the press to other 
operators, who even the ends with the same material, 
The bagging is then sewed up around the bales, which 
are then ready to ship to the shoddy clothing manu- 
facturers. Forty-two bales can be pressed daily, the 
operation taking about 15 minutes for each bale. The 
sketches were taken from the plant of the Jersey City 
Wool Company, N. J. 



Excavations at Corinth. 

The work of excavation at Corinth has now been 
going on for over two months and will cease for this 
year after ten days more of excavation. 

The work this year was necessarily of a tentative 
character, and was limited to the digging of trial 
trenches. We started in absolute ignorance of the 
topography of Corinth, the one monument of the city 
that was above ground — the ruin of one of the oldest 
temples in Greece — having been hitherto without a 
name. 

The area within the city wall, which is still well pre- 
served in a part of its extent, is very large, measuring 
about two miles from east to west. Where within this 
area lay the agora, around which most of the temples 
and other important buildings were grouped, was a 
question to which archaeologists gave different an- 
swers. If some point of the agora or some building, | 
particularly the theater, could be found, then we 
would know that we were on the track of Pausanias, 
who describes the city with considerable fullness. 
With this hope we dug twenty trenches, some with 
cross and side trenches. Most of them are fifteen feet 
deep, and some more than twenty, going down in every 
case to the original surface. 

In the last week we have come to a result which de- 
serves to be communicated to the American public. We 
have achieved success in tlie very form in which we 
would have preferred to have it come. We have found 
the theater ! This is to us just now more important even 
than a raasterpieue of sculpture, because it marks the 
end of the trial stage of our excavations, and makes a 
natural close of our first campaign at the same time 
that it crowns it with success. 

If one takes down his Pausanias he will see that one 
temple is above the theater and another adjacent to 
it, with other important buildings near by. It is now 
clear that what must be done is to lay bare an area 
ineludins the theater itself and all its neighborhood. 
The day of trial trenches being passed, the earth must 
no longer be carried out of deep trenches in baskets, 
but a narrow gage railroad, with dumping cars, must 
be employed to carry off the earth in quantity to some 
little distance, as was done at Troy and as is being 
done at Delphi. Land also must be purchased, either 
by us directly or by the Greek government for us. 

Both these things will make a demand upon those 
in America who are interested in such an enterprise. 

It is fortunate that nowhere near the theater is a 
single house. What is to bepurchased is simply land, 
and, fortunately again, quite poor land, and a con- 
siderable area can be bought for $1,000. It would be 
better, however, to have a larger area. It would be 
well for some public spirited American to make the 
American School of Classical Studies at Athens a land 
owner in old Corinth, for in that case the finds of the 
excavators, according to a law which is now under 
discussion and likely to be passed, would go to Ameri- 
can museums. 

It is not at all strange that in the kind of work 
which we have done hitherto no conspicuous finds 
have been made. The uiisses of the trial trenches at 
Olympia and on the Athenian Acropolis were more 
conspicuous than their hits. It was only when large 
areas were laid bare that the soil yielded up its trea- 
sures. So, doubtless, it will be at Corinth. 

Not that our work has not yielded objects of minor 
value. Several pieces of sculpture, the best of which 
is a group composed of a youthful Dionysos, accompa- 
nied by Pan and a nymph ; a quantity of very old and 
interesting bases, which any museum would be glad to 
have ; a considerable quantity of most interesting vase 
fragments of old Corinthian style; many archaic terra 
cotta figurines ; and several Roman inscriptions — these 
make up quite an important result. 

But, after all, it is the finding of the theater that en- 
ables lis to appeal to the American public to support 
this work generously. In the excavation of a great 
city like Corinth, the first object must be the recovery 
of the buildings. We were glad to find a grave with 
interesting prehistoric bases, but this was something 
thrown in — an accidental discovery. The archaic 
terra cottas which are now coming to light (one 
might say in a mass) above the theater are to us most 
important, as indicating the proximity of some an- 
cient temple, in which they probably served as anath- 
emata. 



For months we have been at the heart of this most 
interesting ancient city of Corinth in various spots, but 
at such a depth that even when we seemed near im- 
portant things we were not able to proceed to the right 
or to the left. In one of our deepest trenches we seem 
to have struck the agora itself ; but certainty Will have 
to be deferred to another year. 

The year, then, ends with a result which is an 
earnest of Rreater results to come, and which estab- 
lishes a claim on the generosity of our friends in Ame- 
ica, on whom all depends. — Rufus B. Richardson, in the 

N. Y. Times. 

< I « I » 

A PNEUMATIC INKSTAND. 

The very convenient form of inkstand shown in the 
accompanying engraving has been patented by Mr. 
Rollo M. Badger, of Sayre, Pa. The device consists 
essentially of two separate parts : a base formed of 
glass, porcelain, or any preferred material, and an in- 
verted reservoir, which is preferably formed of glass, 
and is provided at. its lower end with a circular heck, 
which is perforated with three or more holes dis- 
tributed evenly around the periphery and arranged 
at different heights above the lower edge of the said 
neck of the reservoir. 

The base of the inkstand, which is circular in shape, 
is provided with an ink well, as shown, which commu- 
nicates with an annular groove in the base. The 
inner wall of said groove is formed by a plug or stop- 
per which fits the circular neck of the reservoir, the 
neck fitting snugly but loosely over said stopper, and 
being adapted to turn about the same. A vertical 
groove or slot is formed on the wall of the stopper, as 
shown, and extends from the top to the bottom. 
When the reservoir is turned so that either of the 
openings in the neck coincides with the vertical pas- 
sage above mentioned, the ink will flow from the re- 




BADGEB'S FNEtTMATIC INKSTAND. 

servoir down said passage, and escape through said 
opening into the ink well, until the level of the ink in 
the well rises high enough to close the opening. The 
holes in the neck being located at different levels, it is 
evident that the amount of ink in the well may be re- 
gulated by placing the desired hole opposite the verti- 
cal groove. When not required for use, the ink in the 
reservoir may be shut off from the outside air by turn- 
ing the reservoir so that the vertical groove will be 
completely closed. 



The Cost of War. 

The Christian Work gives the following figui es re- 
garding the cost of war and the casualties caused by it : 

In the last two hundred years France has spent 
£993,000,000 in war. Even Belgium spends every year 
46,000,000 francs on her army. In less than three 
hundred years Great Britain alone has spent £1,357,- 
000,000 in war. At Bannockburn 135,000 men fought, 
and 38,000 were killed or wounded. Italy spends every 
year 14,000,000 lire (£560,000) on her army and navy. 
The French army costs every year 675,000,000 francs ; 
the navy, 209,000,000. The peace footing in the Rus- 
sian army calls for the services of 170,000 horses. 
The army of Bolivia costs the people of that impover- 
ished country £360,000 a year. At Gravelotte 820,000 
men were engaged, of whom 48,000 were killed or 
wounded. 



In a late number of Couiptes Rendus is a report of M. 
Flammarion that, in the month of April, three new 
divisions in Saturn's ring had been observed between 
the Cassini divi;-ion and the Crape ring, thus separat- 
ing the inner bright ring into four zones. One of the 
dividing lines was more conspicuous than the other 
two, which were observed with difficulty, because of 
faintness. Such divisions have been observed before, 
and some of them, it not all, are due probably to the 
attraction of the planet's satellites. M. Flammarion con- 
cludes that the fainter divisions are variable and due 
to the cause just named. 



Science NoteB> 

The Zopherus melicanus is the only known species of 
the American beetle that has strength enough in its 
mandibles to cut metai — a fact that was accidentally 
discovered by F. W. Devoe, says the Medical Age. 
Some specimens of this insect were sent him from Bra- 
zil, and being busily engaged at the moment of their 
arrival, he simply provided them temporary quarters 
in a glass jar with a pewter top. Within less than 
forty-eight hours they had cut holes in the metal suf- 
ficient to protrude their heads, and would soon have 
escaped had not their operations been detected. 

In connection with its work on clouds, the Weather 
Bureau has issued a sheet giving illustrations of the 
typical cloud forms. The accompanying text contains 
descriptions of the clouds, and also data as to their 
mean heights and velocities. The sheet was prepared 
as an aid to observers in their cloud work. Most of 
the types selected are good, and the reproductions ex- 
cellent as a whole. The altOstratUs and stratus are, 
however, utisatisfactory. The International Cloud 
Atlas, which has just been issued, gives us the cloud 
types selected by the International Cloud Commit- 
tee, and these will, of course, now be the standard 
for the world. — Science. 

E. A. De Schweinitz and M. Dorset find that the 
amount of crude fat in tubercle bacilli (see Ph. J. [4], 
1, 179) is about 37 per cent of the weight of the dried 
germs. The fat, about 3'5 gm. of which was extract- 
ed from the microbes, yielded a hard soap on saponifi- 
cation with sodium hydroxide, and proved to be prin- 
cipally a glyceride of palmitic acid. In addition, it 
contains a minute amount of the glyceride of a volatile 
fatty acid, to which tuberculosis cultures owe their 
characteristic odor, and very small amounts of lauric 
acid (?) and an acid with an unusually high melting 
point, having apparently a larger carbon content than 
any acid previously noted in plants (Jour. Am. Chem. 
Soc, xviii, 449). 

Dr. Ferdinand Ranwez has made use of the X rays 
to detect mineral Substances added to saffron as adul- 
terants. Out of fotir specimens so examined, only one 
was found to be pure ; another contained 62'13 per 
cent of barium sulphate, and a third 11 '75 per cent of 
that compound, together with a certain proportion of 
potassium nitrate. The fourth specimen contained 50 
per cent of pure saffron, and the rest consisted of some 
substitute for that drug, faced with barium sulphate 
to the extent of 28 6 per cent. The plan adopted was 
to wrap a gelatino-bromide plate in black paper, place 
the saffron upon this on the same side as the sensitive 
film, then allow the rays to act for four minutes, after- 
ward developing and fixing in the usual manner. The 
foreign matter is very sharply indicated in the print 
illugtratinff the paper, which appears in the Annales 
de Pharmaeie for May. 

An interesting case of mimicry in plants is described 
in the Botanical Gazette, that of the seeds of the 
"Philippine Island bean" from the coast near Manila, 
which so closely resemble the quartz pebbles among 
which they fall, in shape, size, color, luster, hardness 
and stratification, as to be indistinguishable from them 
except by a very close examination. The size and 
shape of the beans are both very variable, ranging 
from four to nine tenths of an inch in length ; some 
perfectly resemble well rounded beach pebbles, while 
others mimic pebbles which have been broken across. 
Their color varies from moderately dark to light drab, 
some giving a faint greenish tinge ; others resemble 
pebbles of chalcedony or of crystallized quartz. Near- 
ly all the specimens show a series of approximately 
parallel darker lines passing round, very suggestive of 
stratification. All are quite hard, cut only with diffi- 
culty with a knife, and give a clinking sound when 
shaken together in the hand. They are not affected 
by soaking in sea water. 

The last number of the American journal. Modern 
Medicine and Bacteriological Review, draws rtention 
to a report recently drawn up by Prof. Conn, oi the 
Western University, on the bacteriology of milk, pttb- 
lished by the United States Department of Agricul 
ture. Examinations of milk made at various places 
yielded numbers varying from 330,000, to 9,000,000 
microbes per ounce. The milk supply of Boston was 
found to be particularly rich in microbes, as many as 
135,000,000 germs being found per ounce. The Boston 
Medical and Surgical Journal lately reported a case in 
which a young man contracted tubercular disease by 
drinking milk from a herd of cows, 59 of which were 
afterward found to be tuberculous, while two persons 
employed in making butter from the same herd, and 
who drank large quantities of milk, also became in- 
fected. Although much has been accomplished in our 
country of late years to improve the sanitary con- 
ditions surrounding our public milTi supplies, yet a 
great deal still remains to be done, and there cannot 
be a doubt that the next Important step will be the 
distribution by our dairies of "pasteurized '' milk and 
butter. The example has already been set by one im- 
portant London dairy company, and it is to be hoped 
that others will follow what is, after all, but a tardy 
imitation of what has been done for some time past by 
our more enlightened neighbors on the Continent. 



© 1896 SCIENTIFIC AMERICAN, INC. 



July i8, 1896. J 



^tuntitit %mmtm* 



39 



Are Health Resorts Dangerous ? 

The Journal of Hygiene, in a recent number, says : 
"Forty years ago, Mentone was a happy village in 
France, where lived peasantry happy in their farms 
and iu their superb physical state, conditioned by the 
climate. It was discovered that the region was a 
most healing one for consumptives, and it became the 
Mecca for the unfortunates of Europe so stricken. The 
inhabitants abandoned their farms to wait upon the 
strangers. The strong, healthy women forsook their 
dairies and became the washerwomen of the consump- 
tives' clothes. No precautions were taken; the disease 
was not then understood as now, the theory of tuber- 
cle bacillus not having been discovered. The place to- 
day is bacillns-ridden, a pest hole, death itself. The 
hitherto strong inhabitants are emaciated, a coughing, 
bleeding people, filled with the germs of consumption. 
The soil and air are both contaminated with the 
tubercle bacilli. It is no longer a health resort." 

The same fate, it is believed, awaits many other 
similar localities unless active measures are taken to 
destroy all germs. This will be a most difficult task, 
because consumptives themselves, as a rule, are not 
thoughtful of the danger they spread, or of the rights 
of others. They should bear in mind that if all the 
others had been careful, they, too, might have es- 
caped. 



class of the Fifteenth, Sixteeutli and Seventeenth 
Centuries* 

Foremost stands Venice, which, at the beginning of 
the thirteenth century, obtained workmen from Con- 
stantinople, and founded workshops that were in full 
activity till 1291, when they were all transferred to the 
neighboring island of Murano. During the Tourteenth 
century the principal manufacture consisted of beads, 
imitation jewels, etc., which found a ready market in 
Asia and Africa. In the fifteenth century an impetus 
was given to the manufacture, arising from the cap- 
ture of Constantinople by the Turks, and the revival 
of ancient art in Italy ; the former throwing the glass 
trade almost entirely into the hands of the Venetians, 
while the latter furnished the artist with fresh and 
valuable sources of design. It was not, however, until 
early in the sixteenth century that the very beautiful 
process of which so many and such exquisite varieties 
are to be met with in private and public collections 
was discovered — a discovery which at first was religi- 
ously kept secret by the manufacturers themselves, 
and against the divulgence of which the Venetian gov- 
ernment passed most stringent orders and threatened 
the severest penalties ; while, on the other hand, the 
glass makers who remained faithful and silent, content 
with Murano, were made citizens of Venice on that ac- 
count alone, the highest official positions being open 
to tbem ; indeed, such singular honor was paid to them, 
that masters of the art were looked upon as little in- 
ferior in dignity to the highest nobles, and special and 
peculiar privileges were extended to them. 

During the whole of the sixteenth and seventeenth 
centuries Venice was the principal glass manufactory 
of all Europe, at which every conceivable variety for 
use and ornament was produced. Early in the eight- 
eenth century the Bohemian manufactures became 
noted, and the cut glass of that country caught Fash- 
ion's ever variable fancy. From that period the art 
gradually declined at Murano, and the privileges of 
the glass makers were annuled. Then came the decay 
of the republic of Venice, and its destruction by the 
French at the close of the eighteenth century; since 
which time, although the manufacture of glass is still 
carried on at Murano, its glory has quite departed, and 
its principal trade again reduced to beads and orna- 
ments. 

More even than for the exquisite beauty and delicacy 
of its contours and proportions, Venetian glass is cele- 
brated for its ornamental patterns in latticinio, or 
milk-white thread work, enamel, etc. The principal and 
most characteristic varieties of the manufacture were : 

(1.) Subjects in white or stained glass, ornamented 
with enamel colors and gilding. 

(2 ) Grlass ornamented with latticinio, or small milk- 
white threads, which, either milk-white or otherwise 
colored, are inclosed in the glass. These are spirally 
twisted into a charming variety of patterns. 

(3.) Pieces in which two sheets of thin glass are con- 
joined, so as to form a network of latticinio or other 
colored threads, between each mesh of which a small 
air bubble is formed. The extreme delicacy, exact- 
ness, and minuteness of these pieces have defied all 
efforts at successful imitation. The variety was known 
as vitro di trina (lacework glass). 

(4) Mosaic glass, in which slices of colored threads 
or reeds were placed within two layers of white glass, 
and fused into masses ready for forming vases, etc. 
This kind has been very successfully revived in the 
present century. It was termed millefiore or vitro 
fiorito (flowered glass). 

(5.) Glass in which minute particles of gold are ar- 
ranged in patterns and fused, or in which metallic 
filings were dropped in the process of fusion, so as to 
form patches or specks of gold, etc., called aventurine. 

(6.) Dark mottled glass, of various colors, fused and 



blended, which, when held to the light, shows a deep 
ruby color. To thisspecies the German word schmeltze 
has been applied. 

Other varieties were named schmelz aventurine, a 
combination of the last with the gold specks of the 
aventurine ; frosted or crackle glass, and frosted glass 
with masks, flowers, etc., blown in relief on it from 
within. 

These are some of the principal processes found in 
old Venetian glass, which, besides the elegance of its 
forms already noticed, is remarkable for some most 
grotesque and curious designs in the shape of animals, 
fishes, nondescripts, etc., which are stated to have been 
chiefly in use for chemical purposes. Some of the fore- 
going processes have been imitated in other countries, 
but Venetian glass far surpasses them all in the beauty 
and variety of its outlines and the fragility of its ma- 
terial, which was of so delicate a nature that it was 
believed if poison were poured into certain of the 
finest specimens, the glass would break. 

Germany, during the sixteenth and seventeenth cen- 
turies, manufactured a number of large glass goblets, 
ornamented with armorial bearings, figure subjects, 
foliage, and inscriptions in enamel colors, which 
afford much interest and information on contemporary 
events which commemorate the purposes for which 
they were often specially made. 

Engraving on glass, though commenced with the 
diamond point by the Venetians in the sixteenth cen- 
tury, was carried to greater perfection by machinery in 
Germany, France and Holland, from the seventeenth 
century to the present time. Etching on glass by 
means of a powerful acid was also practiced in the 
seventeenth century, the discovery being attributed to 
Schwanhard, of Nuremberg, whose secret, however, 
died with him. 

The first manufacture of glass established in this 
country appears to have been in the year 1557, at the 
Savoy House, in the Strand. In 1635 a patent was 
granted to Sir Robert Mansell for glass making, but it 
could not have been on any large or important scale, 
as the same patent empowered him to import Venetian 
glass. In 1670 the second Duke of Buckingham in- 
duced some Venetian workmen to settle in London, 
but ornamental glass making never prospered, and it 
was not until the present century that the higher 
branches of decorative workmanship have been suc- 
cessfully practiced, and their application extended to a 
great and increasing variety of subjects. 

It may be remarked that in the arts of glass making, 
pottery and metal work, the East preceded and ex- 
celled the West in works of industrial art. — The Pot- 
tery Gazette. 

* < ■ I » 

Resplrablllty of Air in whlcli a Candle Flame 
is Extln^ruislied.* 

At the last meeting of the British Association the 
author stated the composition of artificial mixtures of 
nitrogen and of carbon dioxide with air which were 
just able to extinguish various flames. It was found 
that the flames of ordinary candles and lamps were ex- 
tinguished by mixtures which contained on an average 
about 16 5 per cent of oxygen and 83 '5 per cent of the 
extinctive gases. A flame of coal gas, however, re- 
quired for its extinction a mixture still poorer in oxy- 
gen, and containing 113 per cent of oxygen and 88'7 
per cent of the extinctive gases. These results have 
since been confirmed by a different method. 

The method consisted in allowing the- flames to burn 
in air inclosed overmercury until they were extinguish- 
ed ; the remaining extinctive atmosphere was then 
subjected to analysis, when its composition vvas found 
to be practically identical with that previously obtain- 
ed from the artiflcial mixtures. An analysis of air ex- 
pired from the lungs proved that it was also of the 
same composition as that which extinguished the 
flame of an ordinary candle or lamp. The average 
percentage composition of expired air and of air which 
extinguishes a candle flame is as follows : Oxygen, 
15 '9; nitrogen, 804; carbon dioxide, 3'7. 

Now an atmosphere of this composition is undoubt- 
edly respirable. Physiologists state that air may be 
breathed until its oxygen is reduced to 10 per cent. 
The maximum amount of carbon dioxide which may 
be present is open to question, but it is undoubtedly 
considerably higher than 3 per cent. Dr. Haldane 
maintains that the above atmosphere is not only re- 
spirable, but could be breathed by a healthy person 
w'ithout inconvenience of any kind ; he further states 
that no permanent injury would result from breathing 
such an atmosphere for some time. 

The conclusion to be drawn from these facts is that 
an atmosphere must not be considered to he dangerous 
and irrespirable because the flame of an ordinary 
candle or oil lamp is extinguished by it. The view is 
very generally advanced that a man umst on no 
account venture into air which extinguishes the flame 
of a candle or of a bundle of shavings. It will be seen 
that this precaution may deter one from entering an 
atmosphere which is perfectly safe and respirable, and 
from doing duty of a humane or necessary character. 
An atmosphere which extinguishes a coal gas flame, 

*By Prank Clowes, D.Sc— From the Engineering and Mining Journal. 



however, appears to approach closely to the limit of 
respirability, as far as the proportion of oxygen which 
it contains is concerned. Hence the coal gas flame 
appears to be a more trustworthy indicator of respira- 
bility than the flame of a candle or oil lamp. Un- 
doubtedly the candle and lamp flames should be dis- 
carded as absolute tests of the respirability of air. 



E:tiolo<ry and Pathology of Obesity. 

Edgar Thompson, M.D., translates from L'Union 
Med. for the Medical Review the following as to the 
cause of obesity. As a general rule, obesity is more 
frequent incold climates than in hot. Theinhabitants 
of the extreme north are very fat from the great absorp- 
tion of fatty foods, oils, etc. This superabundance of 
food with the increasing use of alcohol and a more in- 
door life is favorable to the production of fat. 

The inhabitants of the torrid zone vsho live on a 
scant fruit diet and exercise constantly in the open air 
rarely fatten. 

All authorities agree that alimentation plays a strong 
role in obesity, but the opinions as to the particular 
foods are not unanimous. 

In the normal nutrition the fats introduced in the 
alimentary canal are broken up into glycerine and 
fatty acids, and the greater part is oxidized in the 
organism — body heat resulting from the combustion. 
The small amount which escapes immediate combus- 
tion accumulates in the various tissues and constitutes 
a reserve which can be utilized when the supply of fat, 
from without, fails. If the amount of foods are super- 
abundant, or if their oxidation is incomplete, the 
equilibrium will be lost, and the fat will accumulate in 
the cellular tissues, causing obesity. 

The inordinate use of albuminoids can contribute to 
obesity. Lean meat gluttons get fat. Tn the physio- 
logy of nutrition the albuminoids can be transformed 
into derivatives identical with tats and hydrocarbons. 
These fatty bodies arise when more albuminoids are 
presented than can be completely oxidized into urea, 
etc.; the surplus is incompletely oxidized into the fats. 

Fat can also be formed fiom hydrocarbons (sugars). 
One part is oxidized in the organism, while the rest is 
transformed into fat (Liebig). Selon Beauniz explains 
the formation of fat in connection with hydrocarbons 
in a different way. He suggests that the hydrocarbons 
are not changed into fat at all, but being more easily 
oxidized than the fat in foods, they will be taken up 
for combustion in preference to the latter, and all of 
the ingested fat will,ltherefore, accumulate unchanged, 
producing obesity. 

The author concludes that all kinds of foods can pro- 
duce fat. Beverages can influence the deposition of 
fat. It is generally admitted that water, taken in 
large amounts, favors corpulency. Dancel's treatment 
of obesity is to limit the water drank by the patient. 
The alcoholic obese bloat is proverbial. Alcohol 
causes the accumulation of fat by limiting its oxida- 
tion. The alcohol acts as an easily combustible food 
and displaces the fatty foods by reason of its greater 
affinity for oxygen. This habit can be a cause of 
obesity. 

Lack of muscular exercise hinders the oxidation of 
the fats as well as the other nutritive metamorphoses. 
Sedentary habits have a similar effect. In the female, 
obesity has a close connection with certain phases of 
genital life. Some women fatten immediately after 
marriage ; others become obese after pregnancy ; others 
still, after the menopause. 

Frequently obesity develops from an accidental 
cause, change from an active to a sedentary life pro- 
motes it ; sometimes it occurs after an acute febrile 
disease, as pneumonia and typhoid fever. All those 
nutritive changes which hindei- the oxidation of fats 
promote obesity. 



A Living Fossil. 

Prof. Denny recently gave a demonstration to his 
students at Firth College, Sheffield, England, of a 
very unusual and interesting nature, says the West- 
minster Gazette. Among the most ancient of'animals 
still inhabiting our planet is the so-called mud fish 
(Protopterus) of Africa — a creature worthy of our re- 
spect, if only in consideration of its vast antiquity, 
which dates far back in the early ages of the world. 
Of popular interest, the most striking feature of the 
mud fish is the possessicm of lungs as well as gills. On 
the approach of the dry season, in its natural haunts 
in Central Africa, the mud fish hollows out a chamber 
in mud, and enters upon a period of rest extending 
over many months, during which time it is without 
access to water, and breathes air only. While in the 
mud these fishes may be dug up, and survive even 
after a journey across the worltl in the dry state. 
Prof. Denny received a short time ago one of these 
mud blocks. In the presence of the students the hard 
block was placed in warm water, and after being thus 
exposed for nearly two hours the fish, which went to 
sleep in tropical Africa many months ago, awoke and 
came forth from its temporary sepulcher to find itself in 
a bath of tap water in the biological laboratory of 
Firth College, where it is now alive, and doubtless 
happy. 
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MACHINE 



ACCUB&TE HEASUBEHENTS. 
In many machine shops and manufactories where 
^5 inch or -^^ inch is considered close enough, it is not 
realized what degree of accuracy is meant by half or 
quarter of a thousandth of an inch. There are, how- 
ever, a great many shops and manufactories, as well 
as provernment machine construction shops, in which 
one-half or one-quarter of a thousandth of an inch is 
spoken of as a quantity of considerable importance. 

In modern machine tool building, graduating of 
scales, etc., the call is for 
greater accuracy, and ma- 
chines have been designed 
to meet this demand. 

Accurate readings from 
a micrometer caliper can 
bemade toyj^of an inch; 
from this one is able to 
judge with what care the 
parts of such an instru- 
ment must be made, as a 
slight inaccuracy in any 
one of the parts will often- 
times throw the others out 
of adjustment, and impair 
the result. 

Expensive special ma- 
chinery of great accuracy 
is necessarily required for 
this class of work. These 
machines have been the 
outgrowth of long experi- 
ence and the constant ap- 
plication of some of our 
best mathematicians. The 
final testing of a caliper of 
the kind mentioned above 
must be made with the 
most delicate instruments, 
or with standards made to 
exact size. 

The accompanying cut 
shows the measuring ma- 
chine, one of the numerous appliances for securing great 
accuracy peculiar to the shops of the Brown & Sharpe 
Manufacturing Company, of Providence, R. I., and 
used for the measuring of standard gages, and other 
tools that must be finished to exact size. 

One of these machines was exhibited at the World's 
Fair, at Chicago, where it was shown publicly for the 
first time. The base of the machine consists of a mas- 
sive bed 18 inches high. On top of this bed there are 
two movable heads, fitted to the broad flat surface, 
and gibbed at the sides. The large head, shown at the 
left, carries a bar having a finely graduated scale, 
graduated to fortieths of an inch, fastened to the up- 
per side. The gradu- 
ations on the inner 
side of the scale are 
so fine as to be nearly 
invisible without the 
aid of a glass. Above 
this scale is a micro- 
scope, fitted with a 
micrometer eyepiece, 
for reading the gra- 
duations: the micro- 
scope is mounted 
upon a slide parallel 
with the scale. By 
the use of this slide 
the capacity of the 
machine is 16 inches 
in length. 

On the smaller 
head, shown at the 
right, also movable, 
is a micrometer 
screw. The micro- 
meter graduations 
are read by means of 
a vernier scale, mak- 
ing the value of the 
graduations equal 
00001 of an inch. 

The cone shown at 
the back of the ma- 
chine is tor the pur- 
pose of concentrat- 
ing the light upon 
the graduations of 
the scale. 

The chief adjust- 
ment of the machine 
is made by the ad- 
justment of the hair 
line of the micro- 
scope coincident 
with the lines of the 
finely graduated 
scale. The other 
measuring point is 
placed by means of 



the micrometer screw in the head at the right of the 
machine. 

In taking a measurement the machine is first adjust- 
ed to a point on the finely graduated scale correspond- 
ing to the nearest 40th to the size to be measured. 
Distances less than y^ of an inch are obtained by 
means of the micrometer screw. 

Measurements may be made on this machine to 
000001 of an inch, and with ordinary care measure- 
ments may be made of variations not exceeding 0*00005 




lished the results thereof in the Elektroteknisk 
Tiddskrift, of Christiana. 

These experiments show that in such a field the 
cathodic ras's are considerably deflected in the direc- 
tion of the lines of force and may even be concen- 
trated upon the surface of the glass to such a degree 
as to cause the fusion of the latter. Much more than 
this, they clearly prove that the rays that emanate 
from one and the same cathode fall in groups whose 
physical constants are connected bj' some definite law, 

just as are the frequencies 
of the different tones emit- 
ted by a rod in vibration. 

These researches present 
some importance as con- 
cerns the theory of the 
aurora borealis. As well 
known, Mr. A. Paulsen, 
the learned director of the 
Meteorological Institute of 
Copenhagen, claims that 
the aurora borealis owes 
its origin to the phosphor- 
escence of the air produced 
in the upper regions of the 
atmosphere. Mr. Birke- 
land puts forth the idea 
that terrestrial magnetism 
may be the cause of such 
phosphorescence, w h i c.h 
becomes intensified in the 
vicinity of the terrestrial 
poles. — L'Electricien. 



MEASUREMENTS 



GREAT PRECISION 



of an inch. In the same class of appliances is the Odon- 
tom engine for milling templets and for making cutters 
for the teeth of epicycloidal gears with the curves theo 
retically correct. The variations left by the milling 
cutters made from these templets do not exceed 0001 
of an inch. A standard yard, used for reference, may 
also be considered one of these appliances. 



X Rays and tlie Aurora Borealis. 

A series of experiments of the greatest interest, 
relative to the action of a powerful magnetic field 
upon the cathodic rays in Crookes or Hittorf tubes, iias 
been undertaken by Mr. Birkeland, who has pub. 




SROWN & SHARPE MEASURING MACHINE IN USE. 



The Clninqueniiial Cen- 
sus of London. 

The result of the census, 
taken for the purpose of 
ascertaining the number 
of persons present within 
each parish in the admin- 
istrative county of Lon- 
don, on the night of Sun- 
day, March 39, has not yet been officially declared, 
but we believe the return will show an increase 
of 331,000 in the population of the prescribed area 
since the census of 1891. At that date the popula- 
tion of the administrative county, which includes 
the hatrilet of Penge, was 4,333,118. We may, there- 
fore, reckon that the total was raised at the close 
of March last to something like 4,453,000. When the 
census of 1891 was taken, the population of Penge was 
found to be 30,375. In 1894 it wasestiniated by the reg- 
istrar-general at 30,589, showing, therefore, a small rate 
of increase. If we add the whole of the quinquennial 
increase of the administrative county to the population 

of London, as shown 
in 1891, we get a 
total of 4,433,743. 

The registrar-gen- 
eral has estimated 
that the population 
of London, by the 
middle of the present 
year, would be 
4,435,955. But there 
is a gain of three 
months in this reck- 
oning, owing to the 
circumstance that 
the national census 
is taken at the com- 
mencement of April, 
or three months 
earlier than the 
midsummer epoch. 
As there is an in- 
crease of more than 
43,000 in the popula- 
tion of London in a 
year, the three 
months' deduction 
will bring down the 
estimate to 4,435,000 
for March last, or a 
quinquennial in- 
crease of a little over 
313,000. It happens 
that, if we take the 
increase estimated 
by the registrar-gen- 
eral for each year 
from 1891 to 1895, 
both inclusive, there- 
by constituting a 
quinquennial period, 
the increase becomes 
313,593. 

The recent cen- 
sus seems to show a 
more rapid growth. 
— London Stand- 
ard. 
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Dark lilgbl. 

The claims of M. Gustave Le Bon, a Fi'ench physi- 
cist, to have discovered what he terms "dark light" — 
an invisible form of radiation arising from the passage 
of ordinary light through apparently opaque metal 
plates, and capable of producing shadowgraphs like 
those of the X rays— have'alread y been noticed in these 
columns. M. Le Bon's experiments have been described 
before the French Academy of Sciences, a suiHcient 
proof that they have been performed in good faith; 
but his conclusions have been usually looked upon with 
suspicion, men of science 
having generally thought 
that he has been deceived 
by the filtration of light 
through chinks in his plate 
holder, or by some similar 
action. Nevertheless, his 
experiments and papers 
continue, and in his last 
paper, read on May 11, he 
asserts that many forms of 
invisible radiation, includ- 
ing Roentgen's X rays, rays 
from fluorescent bodies, 
the rays discovered by him- 
self as noted above, and 
others, are all merely forms 
of "dark light,' which 
term he thus widens in ap- 
plication to cover all kinds 
of radiation capable of af- 
fecting a photograohic 
plate, but not the retina of 
the eye. Le Bon'.« experi- 
ments have been unac- 
countably neglected in this 
cou n t ry . They are so s i m - 
pie that it should be easy 
for almost any one to prove 
the truth or falsity of his 
claims, yet no one appar- 
ently has thought it worth 
while to take the trouble, 
One American scientific 
magazine of high repute 

even refers to his experiments as experiments on X rays, 
says the Literary Digest. It is quite certain, however, 
that there are fnrms of invisible radiation capable of 
taking a photograph, besides the famous X rays. 
Some of the methods of photographing '*in the 
dark" were known, in fact, long before Roentgen's 
discovery. It may be that Le Bon has really discov- 
ered a new and related form of radiation, and in any 
case his recent classification of all such forms under one 
comprehensive head is a step in the right direction. 
We translate below an extract from the paper alluded 
to above, together with an abstract of other portions 
of it, from Cosmos (Paris, May 23): 

" To place his previous experiments definitely beyond 
all the objections brought 
against 'dark light,' nota- 
bly that which suggests 
the filtering of ordinary 
light through the cracks of 
the plate holder, M. Le 
Bon has undertaken new 
experiments with the ob- 
ject of condensing it on 
the surface of metal Dlates, 
and then obliging it to pass 
through these and act on 
photographic plates in 
darkness. We quote from 
his communication the de- 
scription of his experi- 
ments : 

"'Take a sheet of cop- 
per and one of lead, about 
one millimeter in thick- 
ness ; p!ace each of these 
two sheets in a photo- 
graphic printing frame in- 
stead of the sheet of glass 
and expose one of the faces 
— one only — at a distance 
of 20 centimeters [8 inches] 
to the liglit of an electric 
arc, for one hour. Re- 
move the two frames to 
darkness and allow them 
to cool for two hours. Re- 
move the sheets from their frames; then, between the 
two faces that have not been exposed to the light, place 
a sensitized glass plate, and the object thai we wish to 
reproduce, a photographic negative for instance, taking 
care that the object shall be between the copper and 
the sensitized plate. To avoid all contact action, be 
careful to separate the sensitized glass from the object 
to be reproduced, by a sheet of glass or celluloid. It 
will be sufBcient to leave the whole in darkness for five 
or six hours, to obtain ou development a perfect image 
of the object placed between the metal sheet and the 



photographic plate. It is then evident that the light 
condensed on one of the faces of the sheet of copper 
has traversed the metal and made an impression on the 
photographic plate.' 

"Adopting the term 'dark light' for all forms of 
invisible radiation hitherto discovered, M. Le Bou 
believes that he has been able to establish the follow- 
ing classification : 

"XRays. — These traverse black paper and organic 
substances, do not pass through most metals, and are 
neither reflected nor refracted. 




A HUT IN PROCESS OF CONSTRUCTION. 

" Invisible Rays from Fluorescent Bodies.— These pass 
through metals, as Messrs. D'Arsonval and Becquerel 
have shown, are refracted and reflected, and present, 
consequently, no peculiarity permitting us to identify 
them with the X rays. 

"Rays that are Formed when'Visible Light Falls on 
Metallic Surfaces. — The researches of M. Le Bon show 
that these rays do not pass through black paper, nor 
through the greater part of organic substances, but 
that they pass through a large number of metals. 
They also possess the property of being condensed and 
diflused, like electricity, on the surface of metals. 

" Rays Belonging to Organic Beings. — Rays are 
emitted by organized beings in darkness, which allow 




MATABELE HAMLET. 

From photographs eupplied by the Societe de Geographic 

us to photograph them, as M. Le Bon has Shown by 
operating on ferns, fishes and various animals. These 
rays appear to be related to the invisible rays of phos- 
phorescence, but they diflfer nevertheless in that they 
do not pass through metallic bodies, at least those 
experimented upon — notaVily aluminum." 



CoMO. in Italy, is the birthplace of Alessandre 
Volta, and will celebrate, in 1899, the hundredth anni- 
versary of hif invention of the voltaic battery by an 
electrical exhibition and congress. 



THE HATABELES AND HASHONAS. 

BY F. LEMOSOF, IN HAOASIN FITTORBSQUB. 

Matabeleland and Mashonaland form part of Brit- 
ish Zambezi or Rhodesia, as it has been named from 
Cecil Rhodes. Various conveiitions with the neigh- 
boring powers.have assured to England the possession 
of this vast country extending northward from Cape 
Colony, and which a privileged company — the Char- 
tered Company — has tried to render valuable. The 
results thus far obtained by no means correspond 
to the amount of money and labor expended in the 

exploitation of the. coun- 
try ; for, although some 
parts of the territory, in 
the neighborhood of the 
rivers— like that in the 
neighborhood of Senna 
shown in our engraving — 
present a real tropical 
beauty, the greater part 
of Zambezi is arid and 
barren, its only riches 
being a few auriferous 
veins which scarcely repay 
the cost of the first instal- 
lation ; and furthermore, 
it is very diflicult to estab- 
lish trade with the na- 
tives, especially with the 
Matabeles, who are sup- 
posed to belong to the 
most refined tribe of the 
Kafir races. Imperious, 
warlike, accustomed to 
maintain themselves by 
their raids on neighbor- 
ing tribes, Matabeleland 
was, until a few years ago, 
a very powerful realm. 
The chiefs of all of these 
South African tribes, the 
Mashonas, the Matabeles 
and the Zulus, enjoy a 
real authority in spite of 
their air of indifference 
and physiognomies which 
offer so little that is attractive in the eyes of white 
men, and for this authority there is fierce contention 
among the descendants of a deceased chief. 

Like the ancient feudal lords, African princes 
usually obtain supremacy over their people only 
at the price of the blood of their opponents. The 
reign of the last monarch of the Matabeles, Lo Ben- 
guela, was'inaugurated by the massacre of all of his 
brothers. It is true that he was encouraged in this 
particularly by his sister Njina, who hoped also to 
gain power, but having, in her turn, been accused of 
casting a spell over the queen, rendering her barren, 
the tender sister was condemned to death and hung 
from a tree on April 8, 1880. It is thus seen that the 

women of these countries 
play a certain ! part, in 
spite of the state of servi- 
tude endured by the 
"weaker" sex among all 
primitive races. The dis- 
tribution of work is often 
quite the reverse of that 
which we are accustomed 
to see among civilized 
people. On the shores of 
the Zambezi, especially 
where the breeding and 
raising of cattle is impos- 
sible on account of the 
ravages of the fly tze-tze, 
agriculture constitutes the 
only occupation of the in- 
habitants. The work of 
the fields falls entirely 
upon the women, who 
start off early in the morn- 
ings to cultivate the 
ground and raise the grain 
and corn. Millet or sor- 
ghum, called mabele by 
the Matabeles and 
imphi by the other tribes, 
constitutes their principal 
food. The cooking is 
carefully attended to by 
the men who remain in 
the village, and they also take care of the household 
arrangements. After the return home the members 
of the family assemble around the pot, into which 
each one dips his five fingers and makes a ball, which 
quickly disappears down his throat. This is the one 
meal of the day. They talk often until very late at 
night, all smoking the daga, a kind of native tr.bacco, 
after which all go to bed, either inside of the huts or 
in the open air, rolled in a sheepskin. 

Contrary to the practice among other African races, 
the Matabele women are subjected to a most austere 
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reorime, such as is almost unknown among other primi- 
tive peoples. Any immorality, especially of young 
girls, is severely punished, and European travelers 
have seen young people instantly put to death for 
such oflfenses. This severity is much relaxed in re- 
gard to their relations with whites, the birth of a 
halfbreed child giving prestige to the mother. 

The dwellings of the Matabeles, as well as those 
of the Mashonas and other Kafir races of Southern 
Africa, vary according to the importance of the tribes 
and the positions of the occupants. Those intended 
for the masters are generally round, spacious, with 
an opening serving for a door by 
which admittance is obtained to 
the kraal or inclosure reserved 
for the members of the family. 
All are made of reeds or bam- 
boo. Some of the tribes give a 
certain elegance to the construc- 
tion of their houses, which are 
square and thatched, recalling 
the isbas of the Russian peas- 
ants. The huts occupied by the 
servants and slaves are, on the 
other hand, nothing. but misera- 
ble kennels, often much dilapi- 
dated, and for a door there is 
only a hole at the base of the 
hut, which can be entered only 
by crawling in. 

A slow transformation, how- 
ever, is taking place in the lives of these people, as 
European civilization penetrates into their country. 
The " Chartered Company," often decried, has al- 
ready accomplished considerable work : roads have 
been made, railroads built and exchanges established 
where the natives become familiar with European 
products, the need of whichthey begin to feel more 
and more. Who knows but these grown-up children, 
gay, unconscious, naive rather than perverse, may 
render a great service to humanity by trying to fer- 
tilize the immense tracts which are still uncultivated 
and which [can be transformed into productive land 
only by the labor of man ? 



Extraordinary Skin Grafting. 

Dr. Nicholas Senn has made a success of an extra- 
ordinary operation in skin grafting, says the Chicago 
Times-Herald. Nothing of the kind was ever tried 
before, and the eminent Chicago surgeon has startled 
his medical brethren again by his daring, and is re- 
ceiving their plaudits for the triumph of his remark- 
able experiment. 

The parboiled hand of a man, devoid of skin on its 
back, was inserted in a puncture made between the 
skin and flesh of the nia-n's 
own stomach and fastened 




A NATIVE HEAL. 



A SOUTH APBICAN PRINCE. 



A NEW STEADY REST FOS ENGINE LATHES. 
A handy form of steady rest, so arranged as to facili- 
tate the lining up of work in the lathe, has been pat- 
ented by Mr. John H. Blum, of the Western Iron 
Works, East Second Street, Butte City, Montana. 
The stand is made in two halves, which are hinged to- 
gether, and secured by a bolt at the free ends; the 
base being adapted to slide longitudinally on the bed 
of the lathe, and to be secured thereon by a suitable 
clamp, as shown in the accompanying illustration. 
The stand is annular in shape and is accurately turned 
to receive an annularj jaw carrier, whose periphery is 




ELUU'S STEADY KEST FOR ENGINE LATHES. 



beveled and rotates snugly in contact with the 
stand. 

In the jaw carrier are a number of radial grooves, in 
which the jaws that engage the work are fitted to slide 
freely. Each of the jaws carries a bolt, which extends 
at right angies to the jaw, and passes through a cam 
slot formed in a flat ring which is mounted to turn in a 
circular recess formed on the inner face of the jaw 
carrier. These bolts also pass through radial slots 
formed in the back of the stand. The ring is provided 
with a handle, by the operation of which the bolts and 
the jaws to which they are attached are caused to 
travel in the cam slots and are given a radial motion to 
or from the work in the lathe. By this means the jaws 
are simultaneously moved in to engage the work, and 
the jaw bolts having been tightened up, the work so 
engaged is held in the center of the rest. If it is de- 
sired, the jaws can be provided with rollers as shown in 
the illustratioQ. 



there for three weeks, literally in a sling of skin and 
flesh. When it was removed it was found that the 
skin of the stomach had grown to the back of the 
hand. It was carefully treated, trimmed down to 
where it should erow, and a triumph in the surgery of 
skin grafting was made public. 

The patient is E. E. Lyday, cashier of the First 
National Bank of Newton, Iowa. He has been a resi- 
dent and business man of that place for years. Mr. 
Lyday was a victim of a wreck on the Chicago, Rock 
Island and Pacfic Railway at Grinnell, Iowa, in 1894. 
The hot air pressure on a coach at that time severely 
scalded his face and hands. He was scarred forlife. 
In the course of time he recovered the use of his left 
hand, but his right hand was so parboiled and maimed 
that he lost control of it. The member was like a 
piece of mangled beef. The skin was hopelessly and 
permanently gone from finger tip to wrist. 

Being possessed of means, Mr. Lyday sought the 
best of surgical aid regardless of expense, but without 
avail until recently. Several weeks ago he came to 
Chicago and went to St. Joseph's Hospital. Dr. Senn 
was summoned. 

The surgeon found that the hand baffied all old 
remedies at grafting. He finally decided to make an 
experiment as the last hope for relief. Lyday shud- 
dered at the suggestion, but pluckily agreed to the 
test. Dr. Senn decided that the chance was to slice a 
piece of skin in Lyday's breast or stomach so that the 
hand could be inserted therein between the flesh and 
skin, thus practically making a sling of skin and flesh, 
in which the patient could rest his disfigured hand. 

Lyday first .submitted to the knife April 35. A piece 
of his skin three inches in width, five inches long and 
one-quarter of an inch thick was skillfully cut. The 
unique bandage was lifted to permit the insertion of 
the mangled and scalded hand which needed a new 
covering. The hand was placed in this novel grafting 
device. The triumph was complete. The skin had 
grown on the back of the hand, and a process was 
promptly applied to substitute another skin on the 
stomach and breast from which the strip had been 
transferred to the hand. 

A photographer took advantage of the opportunity, 
and several good negatives of the achievement were 
secured. Mr. Lyday is in excellent spirits, and Dr. 
Senn naturally is proud of the success of his novel ex- 
periment. 



The Bicycle Among; the Savages. 

Oscar Tomare, the prince of the island of Bora Bora, 
one of the largest of the Society Islands, in the South 
Pacific Ocean, arrived recently in San Francisco from 
Scotland, where for the last five years he has been 
taking a course in English. The prince is a tall, dark 
young man, about twenty five years of age, with a 
pleasant, affable manner. He was a nephew of the late 
King Pomare, the last ruler of the island of Tahiti, 
and a cousin of Queen Mamea, who was recently de- 
throned as the sovereign of the rebellious natives of 
Raiahtea. 

When Prince Tomare left his home in the islands five 
years ago, he could not speak a word of English, but 
now he converses, not only in the Anelo-Saxon tongue, 
but in French and German as well. He is an advanced 
student in political economy, and spent nearly a year 
in studying art in Paris, where his oil paintings re- 
ceived very high commendation. 

" I went to Scotland to be educated," said the prince 
to a representative of the San Francisco Examiner, 
" because a great many of the young men of the royal 
families in the South Sea Islands were educated there. 



Arthur Brander and John Brander, both friends of 
mine, were educated in that country. I was a stud- 
ent at the Edinburgh University. The rules are very 
strict, and so are the professors, but it is all for the 
best ; you learn a great deal more. 

"I have been all through Europe — France, Germany, 
Great Britain and Greece— but there is no country that 
shows such a great amount of enterprise as America. 
New York, I think, is the greatest city in the world, 
and San Francisco is the prettiest. I am not a 
stranger, for 1 stayed here a 
month when on my way to 
Scotland. 

"I am a confirmed bicyclist 
and ride whenever I get a 
chance. I believe I would have 
ridden out here from New York 
if the roads had been good. On 
Monday I am going down town 
to purchase twelve wheels to 
take home, with me for the 
members of my household and 
my family. They will be the 
first wheels to be introduced in 
the islands, and I know the 
natives will be astonished when 
they see them. It will be 
funny to see a lot of men and 
women with nothing on but 
parens (native body cloths) 
riding around on bicycles 




among the banana trees." 



AN AUTOMATIC DUPLICATOR. 

The Neostyle Company, of 100 Church Street, New 
York, for the past ten years manufacturers of neo- 
style duplicators, have just placed upon the market 
the automatic neostyle, a machine which, owing to 
its efficiency and simplicity, and to the admirable 
work it performs, will be found a convenient adjunct 
to any office. 

With the automatic ueostyle an original is written 
either with the neostyle pen or ordinary typewriter 
on a sheet of patented stencil paper. The stencil is 
then laid on the printing platen, and a slight move- 
ment of the lever causes the frame to close, then the 
stencil is automatically held in the printing frame. 
All that is now necessary to do is to feed the machine 
and operate the lever. The ink is fed automatically, 
the supply being regulated by a small thumb screw. 
Copies can therefore be light or dark, according to 
the ink that is allowed to flow (a thousand copies can 
be taken without touching the ink fountain). This 
ink, as soon as it is deposited on the plate, is taken up 
automatically by two rollers which distribute it 
evenly, the ink plate revolving a quarter of a turn at 
each impression. The movement of the lever brings 
the printing roller across the stencil, the pressure 
being regulated automatically, thus insuring an even 




AN AUTOMATIC DUPLICATOR. 



copy. As soon as copy is taken the movement of the 
lever is reversed, the frame opens and the sheet is dis- 
charged automatically. A simple indicator shows the 
number of copies printed. The machine can be made 
ready or closed up in five seconds, without disconnect- 
ing a single part. 



In the year ending May 10, 1896, photographs of the 
sun were taken at Greenwich with the Dallmeyer pho- 
toheliograph, mounted on the terrace roof of the south 
wing of the Physical Observatory, on 229 days, and of 
these, 459 have been selected for preservation, besides 
14 photographs with double images of the sun for de- 
termination of zero of position angle. For the year 
1895, Greenwich photographs have been selected for 
measurement on 249 days, and photographs from India 
and Mauritius— filling up the gaps in the series — on 
113 days, making a total of 362 days out of 365 on 
which photographs are available. 
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RECENTLY PATENTED INVENTIONS. 
Kailway Appliances. 

Car Fende r. — Oscar L Whitney, 

Cambridge, Mass. The object of the invention is to ini- 
prove that class of fenders consisting of 3 horizontally 
projected biffer, adapted to receive the person or ob- 
struction run down by the car, and to provide such fend- 
er with improved mechanism whereby persons and ob- 
structions falling under the fender may t)e saved from 
contact with the wheels or other portions of the car. The 
invention consists of a combination of the longitudinally 
slidable fender, the drop catcher supported thereon so 
that the catcher will be moved bodily rearwara m unison 
with the fender in case of a collision, a supporting device 
for holding the catcher in an elevated position, and me- 
chanism for releasing the catcher. 

Car Fenders.— Oetavius A. White, 

New York City. The invention relates to improvements 
in car fenders. The object is to produce a very inexpen- 
sive and simple apparatus of this kind, which may be 
conveniently applied to a car, and in which oppositely 
revoluble drums are employed, these being; arranged so 
that in case a person is run down by the car he will be 
thrown to one side of the track and thus saved from se- 
rious injury. 



mechanical. 

CRUSHiiJfG Mill.— C. M. Carhart, 

Plainfield, N. J. The machine, which is simple and ef- 
fective, has'tor its leading features circular toothed di.s. 
which are engaged by rotatable toothed roller stamjis. 
The carriers for the roller stamps are given concerted ro- 
tary movement and the roller stamps independently ro- 
tate upon their carriers, whereby a striking action is 
obtained for lae stjmps. The impact of the stamp rollers 
upon the dies thoroughly crushes the material supplied to 
them, and the contact face of the stamps and dies are so 
formed as to retard the material, insuring its proper pul- 
verization. A cushion is provided between the dies and 
frame of the machine, which prevents the latter from 
being unnecessarily jarred. The pulverized material is 
delivered by centrifugal action to an amalgamating sur- 
face from which the refuse passes off through a suitable 
conductor. 

Device for Moving Grain.— Edwin 

C. Harnden, Carbondale, Pa. The object of the inven- 
tion is to provide a new and improved device for moving 
grain from one place to another, the device being very 
simple and durable in construction, very effective in ope- 
ration, and more especially designed for unloading grain 
and other loose material contained in cars. The inven- 
tion consists principally of a removable drum, a pulling 
rope adapted to wind on said drum and connected with the 
scoop, shovel, or like device for moving grain, a clutch 
mechanism for throwing the drum into and out of gear) 
and a controlling rope adapted to wind on the said drum 
and under the control of the operator, said controlling 
rope controlling the clutch mechanism. 

Press. — Peter Bartoletti, Monongahe- 

la City, Pa. The object of the invention is to provide a 
new and improved press for forcing plastic material into 
moulds to form articles of various shapes, the press be- 
ing, however, more especially designed for rapidly mak- 
ing ordinary clay cylinders. The invention consists 
principally of an intermittently revolving table carrying 
moulds having movable bottoms, a box arranged over 
said table and provided with a reciprocating plunger for 
pressing the material into the moulds, and a fixed cam for 
moving said mould bottoms, to push the pressed article 
out of the rcould. 

Ore Sampler.— Thoraas A. Topham, 

Aspen, Col. The object of the invention is to provide a 
new and improved ore sampler which is simple and du- 
rable in construction, very effective and accurate in ope3 
ration, and arranged to cut out samples from a quantity 
of ore to accurately represent the contents of the whole. 
The invention consists of a wheel mounted to rotate at a 
high speed, and provided in its web with a chute extend- 
ing from the back of the web to the front thereof and in 
an outward direction, to cause the ore entering the chute 
near the center of the wheel and at the bottom of the 
web to be delivered by centrifugal force to the front of 
the wheel. 

Trolley for Kites.— Thomas J. Rog- 
ers, Jacksonville, III. The invention relates to a toy 
which is in the nature of a trolley, it being adapted to 
travel on a string attached to a flying kite, and the object 
of the invention is to provide the trolley with wings 
which when spread will serve to carry the trolley up the 
kite string by the pressure of the air on the wings, and 
furthermore to so construct the trolley that a parachute, 
balloon, or any equivalent small object may be carried 
upward by the trolley, and whereby when the trolley ap- 
proaches the bovvstring on the kite a trip will be operated 
which will permit the wings of the trolley to close and at 
the same time release the object carried upward by the 
trolley, permitting it to drop to the ground. When the 
wings of the trolley are closed, said trolley will slide 
down the string and be returned to the person flying the 
kite, in order that it may again be sent up, if so desired. 

Apparatus for Reducing Antimony 

Ores.— Edwin Kratzer,'Thompson Falls, Mont. The ob- 
ject of the invention is to provide a new and improved 
apparatus to extract antimony from its ores, separate it 
from the gangue in a simple and economical manner by 
sintering the ore, fuming, oxidizing, and condensing the 
antimony, and collecting it asjan oxide of antimony in the 
form of a powder in a common condenser. The appara- 
tus consists principally of a center or dranght furnace 
having side draught holes and a cone or equivalent body 
in its bottom, the cone being formed with a center 
draught inlet, and a series of channels leading from the 
inlet to the sides of the cone. 

Log Sawing Machine.— John H. Es- 

tabrooks, Hinckley, 111. The invention is an improve- 
ment in the class of portable log sawing machines which 
are adapted to be attached to and partly supported by the 
log to be sawed, and on which the operator sits to recip- 
rocate the saw. In brief, the invention consists of a por- 
table sawing machine of the type specified, and of the 
combination with the frame, having a seat of a pendulum 
Baw, and connecting rod and of a pivoted standing lever 



and pendent lever, and having meshing toothed heads, 
the pendent lever having foot rests whereby the levers 
are made to move together in the same direction. 

Marlinespike. — Charles H. Fulson 

and James M. Doyle, Vidalia, La. The improved mar- 
linespike is smooth and tapered exteriorly, and provided 
with a screw socket for reception of and attachment to a 
rope end. The marlinespike or splicing tool is provided 
with an internally threaded socket, and an internally 
threaded extension socket of greater diameter having a 
coupling screw on its forward end to screw into the first 
named socket. 

Motor. — Ira J. GriflBn, Sing Sing, 
N. Y. The object of the invention is to construct a sim- 
ple and effective motor, to be used with, water or any 
other suitable propelling agent. In brief, this fluid mo- 
tor comprises a wheel provided with a rim, buckets se- 
cured to the outer surface of the rim, each bucket having 
a broad front face provided with a transverse cylindrical 
groove open at both ends, and a rear portion tapering to 
a sharp iedge, said edge extending inwardly beyond the 
tangent at the inner end of the groove of the adjacent 
bucket, to throw the waste fluid laterally before it 
reaches the rim, and means for throwing jets of a fluid 
into the grooves of the buckets. 

Tongue Support for Vehicles.— 

James F. Mitchell and Enos A. Rich, Opolis, Kan. This 
invention relates to a support for the tongues of vehi- 
cles, and the object of the invention is to provide such a 
support of simple, durable, and economic consiruction 
and of a resilient nature, the support being so applied to 
the tongue that it will carry the weight of the tongue in 
any desired position of the latter, and whereby the sup- 
port at its forward or free end will have sliding connection 
with the tongue, enabling it to be raised to any desired 1 
height without interfering with the downward movement 
of the tongue, which may be pressed to the ground, and 
when relieved from pressure will resume its normal posi- 
tion. In brief, the invention consists of the combination 
with a running gear of a vehicle and the tongue of the 
same and of a support for the tongue having pivotal con- 
nection with the running gear, a y.^ke keeper attached to 
I he tongue, in which the forward portion of the support 
has movement, and a locking device adjustable on the 
yoke keeper and adapted for engagement with the for- 
ward end of the support. 

Breech-Loading Firearm. — Man- 
uel Victor Dengo, San Jose, Costa Rica. The object of ' 
the invention is to provide a new and improved breach- 
loading firearm, which is simple and durable in construc- 
tion, taslly manipulated, arranged to securely hold the 
breech block in position when firing, and to readily ex- 
tract the shell. The invention consists principally of 
a breech block controlled during part of its closing 
movement by the hammer and the remainder by a 
spring, so as to seat the breech block in advance of the ■ 
hammer. 

Amalgamator.— Charles P. Watterson, 1 

Farmington, Utah. The object of the invention is to i 
provide a new and improved amalgamator for treating 
gold-bearing sand, stamp mill pulp, and other material ' 
to save the precious metals contained therein in an effec- 
tive, quick and economical manner. The invention con- : 
sists principally of a gyrating box provided with copper 
plates, and a longitudinal guide strip for the said plates, | 
each strip extending from one of the boxes to within a 
short distance of the other end, to cause the material I 
passing upon the plate on one side thereof to travel along 
the same and back on the other side. I 

End Gate and Fastening Device 

Therefor.— William C. Herriman, Roads, Mo. The 
invention is especially designed as an improvement in i 
the end t<atesof wagons adapted to carry grain, as well I 
pigs and other stock, and the object of the invention is I 
to provide an end gate which, when fastened in place, 
will afford a substantial brace for the end of the wagon I 
body, to prevent injurious shaking of the body when be- , 
ing drawn over rough roads; to provide an end gate ' 
which may be readily and securely fastened in the 
closed position, and which may be readily lowered and 
properly secured in position for the ready nnloading of 
grain without injuring the bottom of the body, and which 
may be fastened in a further lowered position to form a 
runway, as to a hog chute or the like. When used for 
hauling stock, it can be raised or lowered speedily anfl 
coveniently while the wagon is backed and while remain- j 
ing against the stock chute. The invention consists in 
the combination with a wagon body of an improved end 
gate, to which are attached two_ chains having rings at 
the outer ends, rings inward from the ends, one of said ' 
rings being smaller than the other, and a third ring on I 
the chain having the said smaller ring and means for se- ! 
curing the inner end of each chain. 

Hinge.— Paul E. Cabaret, New York 
City. The invention relates to an improvement in hinges, ■ 
and especially to that class of hinges known as '* stop 
hinges," the object of the invention being to provide a j 
hinge particularly adapted for hanging heavy doors, as 1 
bronze doors, and likewise especially adapted to be at- ' 
tached to masonry, and so provide the hinge with stops | 
that the door cannot be opened beyond a predetermined , 
angle, and whereby also the stops will add materially to 
the strength of the hinge and materially assist the latter 
in supporting the door. This is a knuckle hinge, com- 
prising attaching plates having knuckles pivotally con- 
nected together and each provided on its inner face with 
a lug of the same width as the knuckle and extend- 
ing from the attaching plate partially over the knuckle 
and adapted to engage the opposite attaching plate, to 
limit the movement of the parts of the hinge one upon 
the other, the lug of one knuckle projecting between the 
lugs of the two adjacent knuckles, the said lugs being of 
a length to remain in interlocking engagement with each 
other at all times. 

Picker Stick Check for Looms.— 

William E. Sartwell, Troy, Vt. This invention is a 
picker stick for looms, comprisng two plates adapted to 
be secured to opposite sides of the batten or lathe, said 
plates each being provided with a laterally projecting and 
receded lug, and with a laterally projecting stop in front | 
of the said lug, said stop having yielding or elastic faces, 
a U-shaped arm having the ends of its members pivoted t 
in the recesses of the lues, a stop plate secured to the 1 



horizontal or connecting portion of the arm, and springs, 
each provided with a coil between its ends, the said 
springs having one end secured to the rear portions of the 
said lugs and their free ends loosely engaging the mem- 
bers of the arms at about midway of their length. 

Pumping Power.— Georp:e W. Grimes, 

Bluffton, Ind. This invention relates to mechanism for 
pumping oil and water wells, the object being to provide 
a simple and compact form of the construction, bringing 
all wearing points within the limits of easy access, and 
further, to provide a frame of strong and novel construc- 
tion in which may be supported one or more devices of 
different sizes for connection with pump rods or lines 
; whereby a greater length of throw in said pump rods or 
■ lines may be secured than h&s heretofore been done. In 
: brief, the invention consists in a well pumping power, a 
frame, a vertical shaft having bearings in said frame of a 
! bevel gear on said vertical shaft, a horizontal shaft having 
a bearing in a boxing on the frame, a pinion on said hori- 
zontal shaft engaging with the gear on the vertical shaft, 
, a scries of cranks arranged on the verticul shaft, one 
above another, and pump rod plates mounted on the 
cranks, the connected cranks and plates of one set being 
arranged to move in a smaller circle than those of an ad- 
jacent crank and plate. 

I Machine for Making Continuous 

Inlaid Linoleum.— Louis William Lowe, Linoleumville, 
N. Y. The object of the invention is to provide a new 
and improved machine for making continuous inlaid lin- 
oleum in a very simple and economical manner. In brief, 
the invention consists in the combination of the assem- 
' bling cylinder provided at its periphery with devices for 
: holding the material, feed mechanism arranged adjacent 
: to the assembling cylinder to deliver pieces of material 
I thereto and form said pieces into a cont*i»uou «' ^% and 
a guide roller over which passes a sheet of backing, s&..^ 
roller being arranged adjacent to the cylinder, but in ad- 
vance of the feed mechanism, to guide the backing to the 
! continuous sheet of assembled pieces on the cylinder and 
j bring said pieces and backing together to form a continu- 
ous, coherent sheet. 
[ 

I Coin Freed Letter Posting or 

' Stamping Machine.— Detalmo Di Brazza Savorgnan, 
! Rome, Italy. ^This invention relates to letter boxes or re- 
; ceptacles designed to be placed in any desired locality for 
depositingletters to be mailed, and it comprises mechan- 
ism for progressively numbering the envelopes as they are 
deposited and after the proper coin or coins shall have 
been deposited to prepay the postal fee. In this machine 
or depository is embodied means for indicating on the 
envelope the place and date of deposit, the numeral or 
numerals which serve in lieu of the ordinary printed and 
attached stamp, and also means to designate on the en- 
velope the amount of postage deposited therefor, whether 
domestic or foreign. It further embodies means for mak- 
ing a permanent record of the number on the last letter 
deposited prior to the removal of the letters by an au- 
thorized agent of the government, and also means for 
making a permanent record of the whole amount of coin 
removed from the machine by an authorized agent. It 
further embodies means whereby a letter may be placed 
in the machine and operated upon after a coin shall have 
been placed in the proper chute, and whereby the said 
letter may be returned to a position to be removed by the 
depositor, shouid he be aware that a greater amount of 
postage is required, thereby enabling him to again deposit 
the letter with a sufficient amount of coin to wholly pre- 
pay the postage. 

Tobacco Granulator. — John W. 

Daniel, Owensborough, Ky. This invention relates to 
certain improvements in granulating machines, such as 
are especially adapted for granulating tobacco. The in- 
vention consists in a machine for granulating tobacco, 
of the combination of a body having an open top and 
provided with an opening near the bottom of its front 
wall, a curved screen having a concave upper face ar- 
ranged at the upper part of the body, a curved cover 
hinged at its rear edge to the upper part of the rear side 
of the body and provided with a hopper in its top and a 
discharge opening in its rear part, a shaft journaled 
transversely at the upper part of the body, the curvatures 
of said screen and of the cover being concentric with 
said shaft, whereby a circular chamber is formed at the 
upper part of the body, a drum secured on said shaft in- 
side said circular chamber and provided on its periphery 
with projecting blades arranged to press the tobacco 
leaves against said curved screen and to throw the refuse 
through the discharge opening in the rear part of the 
cover, an inclined screen pivoted in the lower part of the 
body, with its extremity extending through the opening 
in the front wall thereof, said inclined screen being 
adapted to receive on its upper side the granulated ma- 
terial passing through said curved screen and having 
means for vibrating it, said body having its rear wall 
closed from the discharge opening in the cover down 
beyond the rear end of said inclined screen, and a dust 
receptacle arranged in the bottom of the body below said 
inclined screen. 

Manufacture of Seamless Tubing. 

—Hartley Howar* Jack, Hollidaysburg, Pa. The inven- 
tion is an improvement in the manufacture of seamless 
tubing, and it consists in the improved process and in 
the apparatus. The process includes rolling or com- 
pressing the ingots while the same are upon a revolving 
longitudinally movable mandrel section, whereby there 
is imparted to the interior of the ingot, while the ex- 
terior thereof is being compressed, broadly, a rotary 
motion, and specifically, a rotary spiral motion. 

Device for Automatically Con- 
trolling Closing Hatchway or Other Doors.— 
Frederick F. Jackson, Richmond. Ind. This invention 
relates to a device for automatically controlling the clos- 
ing of hatchway or other doors, and it has for its object 
to provide a system of wiring having connection with 
the locking mechanism for the doors, and a series of 
fusible links in the wiring, which will quickly melt in 
case of fire and allow certain releasing mechanism to 
operate. In brief, it consists of a device for automatically 
controlling hatchways or other doors, comprising door 
locking mechanism, a suspended weight for releasing 
the locking mechanism, means for holding said weight 
suspended, a chain or the like forming part of said hold- 
ing means, a wire, having fusible hnlis extended about 



the ceiling, one end of said wire engaging a tension de- 
vice for said chain, a pivoted lever forming part of the 
tension device, and a connection between the lever and 
chain or the like. 

Flushing Apparatus.— Fra P. Gili- 

berti. Wood Haven, N. Y. The invention relates to 
flushing devices for closets; and the object is to provide 
an apparatus simple in construction, in which float valves 
are dispensed with, and in which the flushing water will 
discharge under considerable pressure. The invention 
consists in a flushing apparatus, of the combination with 
a bowl of a stand pipe comprising a cylinder or tank, a 
controlling valve in ihe stand pipe between the cylinder 
and bowl, an overflow pipe communicating with the 
stand pipe between the controlling valve and bowl, and 
having a connection with the upper end of the cylinder, 
an automatically opening check valve in said connection 
and an adjustable air valve communicating with said 
connection. 

Wrench.— William John Leach, 

Brighton, Wis. The invention reletes to wrenches used 
for applying and removing vehicle axle nuts, and its ob- 
ject is to provide a new and improved wrench which is 
simple and durable in construction, and arranged to se- 
curely hold the nut in place after removal from the axle, 
to preventthe greasy nut from soiling thehandsof the 
operator and from falling upon the ground and becoming 
soiled itself. The wrench is provided with an open 
arched jaw, th^ members of which have slots in their 
ends and an arched spring fastened at its middle to the 
middle of said jaw and hugging the sides thereof, its 
lower ends being curved upwardly and inwardly through 
said slots, whereby their extreme enis project within the 
inner faces of said jaw to engage the sides of a nut. 

Bicycle Support.— Walter J. Smart, 

fouth Orange, N. J. The invention relates to racks or 
supports for bicycles, and the object is to provide a 
simple device adapted to engage and support a bicycle 
without attaching the device to the wheel or frame by 
means of clamps or similar devices, which not only mar 
the machine, but require a considerable time to adjust. 
It consists of a bicycle support, comprising a single strip 
of metal bent to form vertical members and horizontally 
disposed members arched upward between their ends to 
engage a wheel, a base block secured at the junction of 
the vertical and horizontaf members and a front base 
block secured to the ends of the horizontal members, the 
said front block having its upper surface inclined down- 
ward in both directions from a line between its front and 
rear edges. 

Step Ladder.— Charles H. Dyar, of 

Ontario, Cal. The invention relates to step ladders, and 
particularly that class of step ladders in which the sup- 
port or brace is provided with rungs, and is adapted to 
form an extension of the step ladder proper by being 
swung on a pivot until it aligns with the step ladder. 
The improvement consists of a ladder comprising two 
pivoted sections, one of which embraces the ends of the 
other section, the narrow section having above and be- 
low its pivot point outwardly extending projections 
whose faces are adapted to simultaneously engage the 
sides of the wide section above and below the pivot 
point thereof when the sections are swung into align- 
ment. 

Sulky. — Clarence Eugene Brockman, 
Mount Sterling, 111. The invention relates to an im- 
provement in sulkies, and especially to an improvement 
in racing sulkies ; and the object of the invention is to so 
connect the wheels with the frame of the sulky that the 
said wheels will offer but comparatively little resistance 
when turning a curve, since the wheels will be so hung 
that they will automatically conform to the curve to be 
taken. A further object of the invention is to provide 
bracks for the wheels, which in event of the guide arms 
regulating the turning of the wheels should break, said 
braces wdl act to prevent the wheels taking a position 
dangerous to the safety of the rider. Tte invention con- 
sists in a sulky, of a frame, hangers pivotally mounted 
in the frame and arranged to journal the wheels of the 
sulky, and guide arms attached to the hangers, having 
sliding movement at their forward ends on the shafts of 
the sulky, whereby the wheels will accommodate them- 
selves to the curves around which the sulky may be 
drawn. 

Pump. — Antoine Aristide Delpeyroa 
and Leon Joseph Rousselin, Paris, France. The inven- 
tion consists of certain features of improvement relating 
to that class of pumps in which in lieu of a piston or 
plunger a bellows-like compressible chamber, made of 
India rubber, is employed by the forcible expansion and 
compression of which the liquid is alternately sucked 
into the pump and forced to the required height. The 
invention includes various novel features. It comprises 
apressure disk connected to the pump rod and adapted 
to compress the bellows chamber, the disk acting also as 
a piston to draw water into the casing surrounding the 
bellows chamber, so that water is forced alternately up 
by the bellows through the hollow piston rod and up- 
ward through the casing surrounding the bellows. 

Windmill.— Jacob L. Rust and Frank- 
lin M. Rust, Gladstone, 111. The invention relates to 
certain improvements in windmills, and has for its object 
to provide a mill of a simple and inexpensive construc- 
tion, which shall be strong and durable and not liable to 
become broken or deranged, having its wind wheel pro- 
vided with means for holding it normally in the wind, 
and adapted, when the wind becomes too high, to permit 
the operation of the wind wheel with safety, to be thrown 
out on the wind. In brief, the invention consists in a 
windmill, of the combination of a base piece, a shaft 
mounted to turn thereon and adapted to swing in a hori- 
zontal plane, a wind wheel mounted on said shaft and 
provided with a clutch member at one end, a clutch mem- 
ber connected to the shaft, a spring arranged to hold the 
clutch member on the wind wheel normally engaged with 
the clutch member on the shaft, means for moving siaid 
clutch members out of engagement and gearing con- 
nected to said shaft. 

Oil Well Pumping Power.— George 

W. Grimes, Bluffton. Ind. The invention relates to de- 
vices for converting motion to pump actuating rods or 
Unes, for the purpose of pumping oil or water weUs 
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which may be distributed over a coDBiderable territory 
and in any direction from the power, and to BucceeefuUy 
operate them in numbers. A leading object of the in- 
vention ib to reduce to a minimum the friction between 
the eccentricB and the pump rod rings, thus adapting the 
device Tor the operation of a large number of surround- 
ing pumps at the expenditure of comparatively small 
amount of engine driving power. 



Electrical, 

Electrical Apparatus for Con- 
trolling Motion op Cranes.— John Augustus Ess- 
berger and Alexius Wilhelm Geyer, Berlin, Germany. 
With the introduction of the method of actuating, rais- 
ing and lowering apparatus of all kinds by electrical 
energy, it was felt necessary to effect a' simplification not 
only in the general construction of the apparatus, but 
also in the appliances for controlling and regulating the 
working thereof . The present invention has reference 
to the latter purpose, and consists in two arrangements 
whereby the movement of a load by means of cranes or 
travelers can be easily controlled and regulated by elec- 
trical energy in a manner capable of ready supervision. 
With cranes having two separate motors, one for raising 
the load and the second for turning the crane, there are 
provided, more particularly in electric cranes, two start- 
ing and regulating resistances, and in addition for work- 
ing the brakes there is a lever for each brake. If now 
rheostats without automatic reversal of the motion are 
provided, the engineer will, under certain circumstances, 
have to work six levers. 



Asriculturai* 

Grain Separator.— John Wesley 

Woodruff, Wise, West Virginia. The invention relates 
to improvements in grain separators, and has for its ob- 
ject to provide a separator by means of which grain and 
the like can be thoroughly separated, cleanedandgraded. 
The invention has also for its object to provide means 
whereby the several parts can be quickly and readily ad- 
justed to suit different kinds of grain or seed. A still 
further object of the invention is to provide a very 
simple, inexpensive and effective machine. In brief, the 
invention consists of the combination with a vibrating 
screen frame, a hopper pivoted at its rear end and having 
an interlocking engagement at its front end with the side 
bars of the gcreen frame. 

Rotary Harrow.— James G. Fenill, 

Batesville, Ark. This invention is an improvement upon 
the harrow for which the same inventor has already ob- 
tained a patent. This former patent consists essentially 
of two rotary harrows connected by a rigid coupling. 
The new improvement consists in the construction .of 
the devices for coupling the harrows and the construction 
and attachment of the tongue or pole. 



iniscellaneoUB. 

Bedstead Fastening. — Edwin F. 

Tilley, New York, N. Y. The object of the invention is 
to provide a superior fastening of that class used in con- 
nection with bedstead side rails constructed of angle iron, 
the purpose being to provide a device which is reversible, 
whereby the horizontal member of the side rail may be 
placed at the upper or lower portion of the vertical mem- 
ber. In brief, the invention consists of a bedstead fasten- 
ing, of the combination of a leg section having two lugs, 
and a pin held between said lugs, a side rail section hav- 
ing vertically aligned lugs adapted to fit within the space 
between the lugs on the leg section, and a hook pivotally 
mounted on the side rail section and adapted to align 
with the luge on said section and also adapted for en- 
gagement with the pin on the leg section. 

Pencil Holder.— Granville Bartlett, 

Rushville, Indiana. This invention is an improved pen- 
cil holder adapted for wear upon the coat, vest, or simi- 
lar garment. In brief, the invention consists of a pencil 
holder composed of a main plate having its opposite 
sides bent, forming jaws hinged to said plate and co- 
operating with the jaws thereof and means for securing 
the holder in position for use. 

Pool Table Rack and Tally.— 

George F. Goss, Wallaceton, Pa. This invention is an 
improvement in pool tables and especially in the racks 
therefor, and the invention has for an object to provide 
certain improvements upon the device shown in a former 
patent issued to the same inventor. In brief, the inven- 
tion consists in a pool table of a series of oscillating 
frames movable one in one direction and the next in the 
reverse direction,'and provided after the first of the series 
with projecting arms or portions arranged to engage the 
preceding or next frame m advance, whereby as the 
frames are successively moved each will return its im- 
mediately preceding frame to its original position, and 
devices controlling the passage of the balls connected 
with and operated by said frames. 

Sweetening Oils.— Martin H. Smith, 

New York, N. Y. The object of the invention is to 
provide certain new and useful improvements in sweeten- 
ing fixed and essential oils, whereby the general nature 
of the oil treated is not affected to any perceptible de- 
gree. The invention consists of phloroglucin or glucin, 
C6H3(HO)3, forming a solution with the oil. As hereto- 
fore practiced, oils were sweetened by dissolving in them 
by maceration, with or without the aid of heat and by 
the aid of acids or alcohol, the sweetening agents 
saccharin or dulcin, or by adding saccharin, dulcin, or 
sugar to an emulsion of the oils. 

Spool Wire Frame.— Russell Fraser, 

of Brooklyn, N. Y. The object of the invention Ih to 
provide a frame especially adapted for holding spools of 
wire, the frame being so constructed that the spools, 
when full, or partially fail, are held firmly in place, and 
whereby when the spools become empty they can be ex- 
peditiously and conveniently removed and full spools 
substituted. The invention consists in a spool frame or 
rack for wire, having brackets longitudinally secured to 
a lock plate near each side thereof, each bracket having 
circular openings therein, said openmgs being in hori- 
zontal alignment and adapted to receive spindles loosely 
passed therethrough, on which are mounted spools wound 
with wire and angular spring plates consisting of a shank 
member secured to said back plate at the rear of each 



spool, and a' longer tension member adapted to bear firmly 
against the wire on the spool, whereby a strong frictional 
engagement between said spindles and said openings is 
effected. 

Yarn Dyeing Machine.— Jonathan 

William Grant, Fall River, Mass. The object of the in- 
vention is to provide a new and improved machine for 
dyeing random or variegated cotton or other yarn in a 
very simple and economical manner. In brief, the in- 
vention consists in a dyeing machine provided with a 
revoluble drum comprising a series of longitudinal bars, 
which support the yam in hanks, bearings for the said 
bars provided with a cam surface, a clamping bar for 
each longitudinal bar and a lever connected with each 
clamping bar and adapted to engage the cam surface of 
the bearing for the corresponding longitudinal bar. 

Water Gvn. —John Walter Wolff, 

Winston, North Carolina. The invention is an improved 
water gun, and the invention has for an object to provide 
a simple construction of gun or pistol in which, as the 
gun is fired, a water bulb or ball will be compressed and 
cause a stream of water to be ejected from the muzzle, 
furnishing an effective and amusing toy. It consists of a 
gun or pistol provided with a bulb or ball and a bulb 
compressor carried by the gun or pistol and operated by 
the act of firing. 

Shoe.— Landlin Rieger, Ottoville, O. 

The object of the invention is to provide anew and im- 
proved shoe, which can be cheaply manufactured, is du- 
rable, retains its shape when used, and at the same time 
is sufficiently flexible to insure comfort. The invention 
consists principally of a shoe formed of a single piece of 
flexible material, and having its sides and quarters 
cramped up from the sole to unite the sides with the side 
edges of the vamp or tip, likewise cramped up from the 
front end of the sole. 

Automatic Cutoff AND Filter.— Ed- 
ward C. Fremaux, Rayne, La. This invention relates to 
devices for discharging rain water from a roof into a cist- 
ern or similar receptacle, the object being to provide a 
device whereby the initial flow of water from a roof, at 
the beginning of a rain storm, will be directed to the 
ground outside the cistern, thus preventing dirt and im- 
purities that niay have gathered on the roof during a long 
dry spell from entering the system, and then, after the 
roof shall have been thoroughly cleaned or washed, to 
direct the water into the cistern. With this end in view, 
the invention consists in a receiver attached to the lower 
end of a water leader, and comprising two legs or mem- 
bers, one of which is extended into ^the cistern and the 
other directed to the outside thereof, and having means 
for automatically changing the direction of the water 
flow. 

Horse Shoe.— Edward W. Eu^e, Leb- 
anon, Mo. The object of the invention is to provide a 
new and improved horse shoe, arranged to permit of 
readily removing worn-out toe and heel calks and replac- 
ing the same by new ones, without weakening the shoe 
or removing it from the animal's hoof. The invention 
consists of a toe calk and heel calks, each having an aper- 
tured flange, key pins held on the shoe and passing 
through the apertures in the flanges, and keys for the 
pins for securely engaging the faces of the flanges and 
securely fastening the calks in place on the shoe. 



Design for a Handle for Spoons. 

—Austin F. Jackson, Taunton, Mass. The principal 
features of the front face of the design are a smooth con- 
vex panel, a terminal ball with inturned scrolls. Beaded 
scrolls extend along down toward the swelled portion, 
which latter has marginal inturned scrolls. A marginal 
bead extends along the shank portion to the swelled por- 
tion of the spoon bowl or fork head and terminates in a 
scroll displayed along the edge of the latter. The prin- 
cipal features of the back side of the handle is a concave 
panel, whose end is surmounted with the same terminal 
ball and symmetrical scrolls that appear on the face. A 
marginal bead extends along the edge of the wide por- 
tion of the handle to the swelled middle part, which 
latter has a series of inturned shoots or buds. The same 
marginal bead which appears on the front side also ap- 
pears on the back side of the shank, while a shell pattern 
of scrolls is placed on the broad end of the bowl of the 
spoon or broad head of the fork at the point where the 
handle joins onto it. 

Design for a Spoon. —Austin F. 

Jackson, Taunton, Mass. This design is mainly dis- 
tinguished by a handle, the cross section of which 
presents a broad central corrugation and narrower corru- 
gations at the sides. The design also includes certain 
novel scroll-like ornaments and beaded work. 

Design for a Culinary Utensil.— 

Annie Leonard, Lawrence. Kansas. The design in its 
entirety presents a top of circular form and an inwardly 
and downwardly projecting circular flange, the said top 
having a depressed center in which appears a horizon- 
tally disposed cylindrical member, and a loop joining 
with such cylindrical member at the ends of the 
atter, the top and the flange having numerous openings. 
The leading feature of the design consists in the utensil 
having a circular top and the flange projecting inwardly 
and downwardly from the top at the edge. 

Design for Garment Hanger — 

Zephiren Duchemain, Haverhill, Mass. The hanger 
comprises the wire skeleton top presenting the two oppo- 
sitely projecting horizontal members, the sides of which 
have downward extensions, two of which are joined by a 
crosspiece having a downwardly turned upper end, the 
forwardly extending member, that is composed of two 
arms forming continuations of the extensions, the said 
arms being return bent the vertical skeleton shank, -the 
two members of which are continuations of theforwardly 
extending member, and the hook-like termination which 
ranges upward and outward in front of the shank, and 
the members of which hook have rearward bends which 
are joined to the shank by downwardly and inwardly 
curved bends that cross at the bottom of the hanger. 
Note.— Copies of any of the above patents will be 
( furnished by Munn & Co., for 10 cents each. Please 

IBend name of the patentee, title of invention, and date 
of this paper. 
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Jlu charge for Insertion under this head is One Doilar a line 
for each insertion ; about eighi words to a One. Adver^ 
tiseTTunis must be received at vublicalion o:ffl.ce as early as 
Thxi/rsdav moTuing to appear in the foilowing week's issue 



Hieb tirade well drills. Loomis Co., TifSn, Ohio. 

For logging engines. J S. Mundy, Newark, N. J. 

Marine Iron Works. Chicago. Catalogue free. 

■' C S." metal polish. Indianapolis. Samples free. 

Presses & Dies. Ferraeute Mach. Co., Bridgeton, N. J. 

Handle & Spoke Mchy. Ober Lathe Co.,ChaKrtn Falls.O. 

Screw machines, milling macnines, ana drill presses. 
The Garvin Mach. Co.. Laicrht and Canal Sts., New York. 

The celebrated '* Homsby-Akroyd " Patent Safety Oil 
Engine is built by the De La V'ergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

The best book for electricians ana beginners in elec- 
tricity is " Rxperimental Science,"' by Geo. iL Hopkins. 
By mail. $4 , !VJunn & Co.. pubUsherB.361 Broadway, N. Y. 

Stay with your job, and with your wages pay install- 
ments for a profitable olive orchard. Booklet free. 
Whiting's Olive Colony, Byrne Building, Los Angeles, 
Cal. 

Wet Tool Grinder, Sensitive Drills, far all light worh, 
especially adapted for Bicycle work. C. N. CADY, 
Canastota, N. Y. 

Emerson. Smith & Co.. Ltd., Beaver Falls, Pa., will 
send Sawyer's Hand Book on Circulars and Band Saws 
free to any address. 

Young Men seeking a profitable business should in 
vestigate Ransome's Concrete Construction. Easily 
learned. Liberal terms for exclusive rights. Ransome 
& Smith Co., 758 Monadnock Block, Chicago. 

ll^'Send for new and complete caiaiopue ot Scientific 
and other Books for sale by Munn & Co.. 361 Broadway, 
New York. Free on aDplipation, 

MANtTFACTtTRiNG Invited.— Parties with paying ar- 
ticles for manufacture needing additional capital and 
location, write Secretary Board of Trade, Tidewater, 
Pa. No boomers; no experiments; only practical busi- 
ness now paying, or which can be made to pay, a rea- 
sonable per cent, on investment desired. 
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HINTS TO CORRESPONDENTS. 

Xames and AddreHs must accompany all letters 
or no attention will be paid thereto. Thie is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inqiiiricn not answered m reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Wrilicii liiforinntioii on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

ScientiUc American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

IVIiiieraliit sent £or examination should be distinctly 
marked or labeled. 



TO INVENTORS. 

An experience of nearly tlf tv years. and the preparation 
of more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both coniinents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and ail 
foreign countries may be badonapplication.andpersons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office Scientific American, 361 Broad- 
way, Sew York. 



INDEX OF INVENTIONS 

For whicb Letters Patent of ttac 
United Slates were Granted 

June 30, 1896, 

4ND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.. 



T. O. Z. writes : Kindly explain 

why the days continue to lengthen in the evening to the 
end of June and December, while they shorten in the 
morning at the same time. A. The change in the time 
of the rising and setting of the sun throughout the year 
is due to the eccentricity of the earth's orbit. The sun 
being in one of the foci of its elliptic orbit, the earth does 
not move with the same apparent or angular velocity 
through its semi-ellipse, which causes the angular posi- 
tion of the sun to vary with the position of the earth in 
its orbit for every day in the year. The sun being ap- 
parently slow or behind clock time from about Decem- 
ber 34 to April 15, when sunrise and sunset are at equal 
times from 6 o'clock. The sun then begins to be slow, 
and returns again to clock time about June 15, when it 
again becomes fast and returns to clock tirae a bout Sep- 
tember 1, then again slow until December 24. Thus four 
times in a year the solar and mean time correspond; at 
all other times the sun is ahead or behind the mean time, 
and as sunrise and sunset is recorded in the almanacs in 
mean or clock time, the variation of the rising and set- 
ting of the sun from 6 o'clock shows the amount of the 
sun's apparent eccentricity due to the elliptic orbit of the 
earth, a small part of the variation being also due to 
the inclination of the earth's axis to the elliptic. 

(6897) C. B, A. " says : 1. If yon deem it 

of sufficient general interest, I would be pleased to know, 
through your query column, of some good preparation 
for applying to pasteboard or celluloid to make an arti- 
ficial slate. A. Dissolve 4 ounces shellac in 1 quart 
alcohol ; add lampblack, 6 drachms; ultramarine blue, 1 
drachm; pumice stone, powdered, 3 ounces; rotten- 
stone, powdered, 3 ounces. Have the board dry and 
free from grease. Sodium silicate, diluted with water, 
and colored with lampblack, suspended in a little of 
the silicate, makes an excellent slating. 3. Formula 
for luminous paint. A. For formulas for luminous 
paint see Supplement, Nos. 339, 349, 497, 539, 923, 939, 
price 10 cents each. 

(6898) L. B. P. says : Will you please 

give me through the columns of the Scientific Ameri- 
can a receipt for cleaning wool carpets withoutremoving 
from the floor ? A . Have ready a number of dry coarse 
cotton or linen cloths, some coarse flannels and one or 
more large pieces of coarse sponge ; two or more hard 
scrubbing or scouring brushes, some large tubs or pans, 
and pails, and also a plentiful supply of both hot and 
cold water. First take out all grease spots; this may be 
effected in several ways. Well rub the spot with apiece 
ot hard soap and wash out with a brush and cold water, 
and well dry each spot before leaving it. Or use, in- 
stead of the soap, a mixture of fuller's earth, gall and 
water, wellrinsingand dryingeach spot as before. When 
this has been done, the carpet may be cleaned by the first 
method mentioned. 



Acid and mabinef same, parapbenetidip succinic, 

B. R. Seilert 563.078 

Aerated water fountains, extra ehargiDp device 

for, I. W. Heysinger 662,823 

Air drying apparatus, K. F. Toellner 562,938 

Atarni. See Burglar alarm. Fire alarm. 

AmalgamatihR apparatus, J. A. Bentley 562,882 

Amalgamator, F. B Austin 663,119 

Animal trap, H. C. Flowers 562,815 

Antimony ores, apparatus for reducing, B. Krat- 

zer 563,234 

Anvil attachment, C. E. Van Coughnet 563.104 

Ball. Haley & T utile 663,170 

Band cutter and feeder. E. O. & G. R. Shaw 563,078 

Basin, etc., wash, J. P. Putnam 563,064 

Battery. See Galvanic battery. 

Bearing, roller, R. Eichsteadt 663,146 

Beating out machine. B. H. I'aylor 562.865 

Bed. P. B. Rooney 663.210 

Bedstead, B. E. Peck 663,0i9 

Bedstead fastening, B. P. Tilley 663,099 

Bee feeder, J. S. Booker 562,853 

Bicycle crank shaft and crankshaft bearing. H. 

E. Stahl 563,211 

Bicycle lock, Bailey & Pond 662.880 

Bicycle pedal clamp, G. C. Sherman 562.858 

Bicycle saddle cushion, J. H. Sager 562,919 

Bicycle spokes, wire, or other like articles, ma- 

chinerv for manufacturing c. C. Hill 562.826 

Bicycle support, F. B. Steele 562,861 

Billiard and pool table, S. de Gaetano 562,818 

Billiard cue tip clamp,F. B. Purdy 562,^^73 

Blind, Venetian. L. Gunn 663,169 

Boat construction, ferry, H. See 563,075 

Boat detaching and recovering apparatus, B. C. 

Hillyer 563,174 

Boats, construction of. F. A. Mershon 563,048 

Boiler and steam generator, W. H. Weightman... 562,993 
Boilers, means for suppressing concussion or 

hammering shocks in pumping water to, C. G. 

P. de Laval 663,192 

Bolt beading machine, cbaplet, G. J. Fanner 562,813 

Book holder, W. T. J.Parkes 663.056 

Book holder, S. Van Meter 662,968 

Books from bookcases, device for withdrawing, 

G.Morton 662,905 

Boot or shoe. G.W. Sleeper 663,083 

Booth, folding, C. B ngert 668,147 

Bottle, A. D. Board man 662,794 

Bottle, J. M. Gran 562,958 

Bottle cap, A. Bolsselier 663,126 

Bottle flnishing tool, A. P. McKee 563,207 

Bottle. Ink. E. Shaler 562358 

Bottle, mucilage. W. T. Williams 663,110 

Bottle, non-flllable, R. Kirsch 662,964 

Bottle washer. Scam & Muth 663,068 

Bouquet holder, W. H. McWhlrter 563,208 

Box. See Car sand box. Fare box. File box. 

Miter box. Newspaper box. Pepper and salt 

box. Sand box. 

Box lids, counterpoise spring for, E. E. Peck 663.068 

Box or container for rosin, etc.. J. B. J. Bonn 562,795 

Boxes or cans, machine for placing covers on, C. 

A. Gildemeyer 663,160 

Bracket. See Shade or curtain bracket. 
Brake. See Car brake. Wagon brake. 

Brake pipe coupling, M. L. weaver 563,108 

Brake shoe, composite, W. W. Whiteomb 562,872 

Bridge safety device, draw, J. Coup 562,805 

Bridges and railway crossings, safety gate for 

draw, W. F. Condon 663,019 

Brush machine. H. M. Shrady. 562,930 

Buckle, J. Forsheim 562,953 

Bung, faucet. D. Beebe (reissue) 11,552 

Burglar alarm, W. J. McColIom 563,202 

Burial casket, J. B. Anderson 563,118 

Burner. See Gas burner. Hydrocarbon burner. 

Cabinet, A. D. Acers 663,215 

Can. See Varnish can. 

Can opener, W. Carmlchael 562,885 

Can opener, D. Hall 662,822 

Cap, S.S. Hirschberg 66.3,176 

Cap.I.Pachner 663,053 

CLr ballast unloader, P. E. Boyce 663,128 

Car bolster, metal, W. Case 563,014 

Car brake, E. Vallat. 8r 663,103 

Car, combination freight, T. 8. Basterbrook 663,026 

Car coupling, J.C. Donahue 562.810 

Car coupling, J. B. Forsyth 663,152 

Car coupling, Grady & McMillan 663,166 

Car coupling, C. D. Horgan 562,827 

Car coupling. Meeker & Taylor 663,047 

Car coupling, R. L. Parker 662,849 

Car coupling, W. F. Richards 562,916 

Car coupling, J. C. Taylor. 663,096 

Car coupling, B. D. Whipple 662,871 

Car door, C. S. Bennet 663,008 

Carfender,R. B. Pullan 563,062 

Car fender. H. A. Webster 562,942 

Car fender, O. A. White 562.870 

Car fender. O. L. Whitney 563,109 

Car, freight, G. B. Uavis 563.022 

Car guard, open street, Phinney & Adams 563.209 

Car replacer, G. R. Dodd 663,223 

Car safety device, railway, C. A. Ball 662381 

Car sand box. B. Heiz 563,035 

Car signal, T. A. Brown 562,948 

Car track sanding device, J. T. Porter 563,237 

Cars, automatic speed controller for electric, H. 

A.Seymour 562,925 

Cars, fluid pressure brake mechanism for railway, 

L.J.Geuett 563,158 

Card, playing, J. Omwake 563.235 

Cards, etc., holder lor. House & Ford , 662,838 

Card lug engine, A. A. Langewald 562,837 

Cart, delivery. W. S. Reynolds 662.914 

Cartridge, paper shell, J. Gardner 563.157 

Case. See Mailing case. Shipping case. 
Cash recorder and refunding machine, W. A. El- 
more 662^12 

Cash register and Indicator, J. A. Keyes 663.182 

Casting machine, bal I , p. C. McGrath 563,206 

Cement, hydraulic, G. VV. A. Stein 662,982 

C^air. See Combination chair. 

Churn. J. F. Class 563,222 

Churn, B. D. Toops 563,100 

Cider press, G. L. Ort 562,969 

Cigar bunching machine, Tellowley & Meyer 563,115 

Clamp. See Bicycle pedal clamp. Billiard cue 

tip clamp. 

Clamp, B.G. easier 662,949 

Clamp, W. W. Hubbard 563,038 

Clamp, A. F. Schulze 562,922 

Clamping device, J. H. Stockham 562.862 

Clevis, chain, C. A. Tower 563,213 

Clock, electric programme, D. Ogden 563,052 

Coal or rock drilling machine, Southwick & 

Walker 663,087 

Cock box cover, stop, J. P. Mem 563,239 

Comb, H.M.Wilson 663,112 

Combination chair, G. Salquist 562,920 

Combination lock, I. Iverson 663,039 

Combination lock, E. F. Price 663,061 

Conveyer, G. Sieurin 662,931 

Conveying apparatus, G. Miles 562,967 

Cooking device, steam, C. L.Halsted 562,959 

Cop tube core or spindle. Lever & Grundy 563.043 

('opper from ores, extracting, J. Doug las... 563, 143, 563,144 

Corset, Loomer ,i HowQ 662,839 

Coupling. See Brake pipe coupling. Car coup- 
ling. Hose coupling. Thill coupling. 
Cracker machines, devi ce for ralslngor lowering 

cutting plates of, H. M. L. Anderson 662,788 

Crushing and grinding mill, Duffleld A Taylor 562,145 

Cultivator. S. L. Allen 66a,78B 

Cultivator, Gross & .Moore 5Si,168 

Curtain pole. W.Michel felder 562,966 

Cushion, spring and air, P. Forsberg 563.225 

Cutter. See band cutter, t'eed cutter. 

Cycle seat, S. H. Pu llraan 663,063 

Damper, automRtic. H. Broeker 562.799 

Dental engine, F. H. Berry 662,793 

Dental handpiece, B.S. Brown 663,131 

Die, J. R. Smith 562.869 
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S62.826 
562,966 



663,046 

563,021 

, 5(13,172 

.. 663,105 



Display fixtures, adjustable bracket for. B. G. 

easier 5e2,S87 

Display raclt, fabric, F, Ames 56i,0O4 

Display rack, hat, C. C. Deaiie 5^2. «09 

Distance instrument, F. T. & G. B. Mareband 563,1^6 

Dredijer sleeve. A. L. Horner 562,963 

Dress facing and skirt binding, combined, A. .\1. 

Weber 562.943 

DrlveBiite. H. W. Kagsdale 662^312 

Dyeing machine cloth spreader. G. lies 562,831 

Dyeing machine, varn, J. W. Grant 5!>i.ltj5 

KsB beater, Diilrymple & McGrath 56:i,M9 

Elastic cord and making same, A. M. Ziegler 5t>^,00i 

Electric circuit cutout, Scuvil & Gooding 562.980 

Electric heater. W. S. Hadaway, Jr 563,1)32 

Electric machine, dynamo, N. W, Storer 562.864 

Electric machine, dynamo, C. C. & H. B. Warren.. 6C2.S68 

Electric signal, C. H. Sherwood 562f.t29 

Electrical conductoi- conduit, J. K. Cummings 562t806 

Electrical conductors, means for protecting under- 
ground, Davis & Crompton 562 808 

Electrical distribution system, G.J. Scott 562.9^4 

Electrode, galvanic belt. K. S. Collicott 563,010 

Elevator boot, J. Hankin .563,171 

Elevator limitation stop. T. Hill 66:1.036 

Embroidering machine. G. MuUer 581,200 

End gate and fastening device therefor, W. C. 

He rriman 563.173 

End gate and shoveling board, L. M. Buchanan... 563,218 
Engine. See Carding engine. Dental engine. 
Rotary engine. Surgical engine. Traction 
engine. 

Engine cylinder, explosive. W. F. Davis 563,140 

Engine igniter, gas, L. H. Nash 563.U51 

Engine stopping apparatus, G. W. Brown 563,011 

Excavated materialf apparatus for handling and 

disposing of, C. L. Gould 66!.820 

Eye Kla 3S nose piece, J. L. Bo rsch 563 126 

Fare box, D. S. Macorquodale 562.841 

Faucet attachment, force feed. Gates & Thauer.. 562,892 

Feed cutter. J . N. Barnes 5(i:l.O0*i 

Feed water heater, T. J. Cookson .162 8-^8 

Feed water heater and purifier. J. T- Budd 562.801 

Fence. T. J. Andre 56:i.945 

Fence, A. N. Le Flamboy 561.042 

Fence, K. H. White .562 '.)98 

Fence machine, E. Allensworth 563.117 

Fence post, O. H. Orendoiff 562,909 

Fence post, metallic. J. F. Rhodes 562,976 

Fence tightener, H. V. Conway 563.137 

Fences, spring clamp for securing braces to wire, 

Bennett & Mowers 562,947 

Fender. See car fender. 

Fertilizers, distributing, C. H. Lyon 563,195 

Kile box, W.E. Crane 662.950 

Filter for gasolene, etc., L. Konst — 561.011 

Fire alarm, J. R. McCoy 563,203 

Fireplace heater, F. E. Backus 563.005 

Fish catching device, G. Prosser 562.851 

Flushing apparatus, E, P. Gilibertl 563.161 

Fruit handling machine, J. R. HiUman 562.824 

Fuel, artificial, Gontner & Motter 563,162 

Furnace. See hot air furnace. Petroleum burn- 
ing turnace. 

Furnace, 1. S. MoGlehan 562,845 

Furniture, adjustable support for, G. A. Bobrlck_ 663,010 

Galvanic battery, K. S. Boynton 5S1,127 

Game counter, J, Solatinow 583,086 

Garment fastener, Wiesenfeld & Bernel .562.9^ 

Gas burner, electric hand ]ightlng,G. J.Galbraith 562,891 
Gas burner, electrichand lighting, H.('. Thomson 562,93? 

Gas cut off for railway cars, etc.. S. F. Wilcox 563.111 

Gas generator. H.J. Burt .163.219 

Gas generator, acetylene, J. O. Porter 562.911 

Gas lighting apparatus, electric, F. O. Plummer.. . 562,851) 
Gate. See drive gate. End gate. 

Gate, Horn & Early :. 

Gear, tread. H. Ganswindt _ 

Gearing, chain, C. Terrot 563,096 

Generator. See gas generator. 

Gold separating and saving apparatus, J. Malt 

Gold washing machine, E. J. Cowley 

Grain moving device, E C. Harnden. 

Grinding machine. W. O. Vivarttas 

Gun, breech loading breakdown, A. 11. Fox 563,153 

Gun, machine, H'. Neils 563.846 

Gun. rapid firing. A. Welin 562.994 

Gun. water. J. W. Wolff 58.3,114 

Hame fastener. O. C. Olsen 8'i2.848 

Hammock canopy attachment, W. H. Croft 562,803 

Handle. See saw handle. 

Harrow, rotary, J. G. Ferrill 663,150 

Harvester, enrn.S. C. Schofield 562.979 

Harvester sheaf carrier. P. Hanson . . 663,229 

Hat body stretching machine, H. H., A. & A. Tur- 
ner . 663,102 

Hat, brim trimming machine, H. H., A. & A. Tur- 
ner... 662.9Sr 

Hat sweat. Frick & Stoner 562.817 

Hatchway or other doors, device for automati- 
cally controlling closing. F. F. Jackson 533.180 

Heater. See electric heater. Fireplace heater. 

Feed waterh eater. Hot water heater. 
Heels with nails. machine for loading, E, Wood- 
ward 662,914 

Hinge, I'. E. Cabaret 56.3,133 

Hinge, desk, U. M Lambert 662,901 

Hinge, lock, C. A, Donaldson.... 563,142 

Hoist and dnmpforgriiin or coal, P. MuUer 662,844 

Hook. See Toe pad hook. 

Hose coupling, W. A. Shaver 562,855 

Hose, sprayers, or sprinklers, chemical receptacle 

for, A. Gartner 663.156 

Hot air furnace, u. S. Faurot 6*13,24;t 

Hot air furnace, D. .vlcCowatt 5&i,240 

Hot water heater, Shepard & Whit lock 562,857 

Hydrocarbon burner and connection therefor, 

A. T. Glfford 512,819 

Incubator, L. R. Oakes , 562,847 

Index for record bucks, movable, B. B. McCreigbt 663 204 
Iron. See Sad iron. 
Joint. See Metal joint. 

Jointing machine, J. R, Thomas 561097 

Kettlejdralner, M.J. C:iswe]l 563.i:i6 

Key fastener, J. A. Beebe , 563.216 

Kite trolley. T. J. Rogers 563.066 

Kneading machine, dough. L. Durand 562,962 

Knife and corn holder, A. Anderson 562.946 

Knitting machine. J. Johnson 563,23 1 

Knitting machine reinforcing thread mechanism, 

H. E. HnrbauBh 563,231), .563,3.il 

Lamp hanger. E. K. Hershaw , .562.232 

Lamp, wickless oil, A. Shedlock 562,9-,i7 

Lawn sprinkler, J. R. Cadwell 58.i,220 

Letter posting or stamping machine, coin freed, 

D. di B. Savorgnan 562,861 

lilght recording mechanism. Knauss & Liggett 562.834 

Linoleum, machine for making continuous In laid, 

L. W. Lowe 552,840 

Linotype casting machine, G Forth 562.955 

Liquid dispensing apparatus, .vl. V. Teetor 563.212 

Liquids In tanks, apparatus for circulating, Szon- 

tagh & Schneider 563,093 

Lock. See Bicycle lock. Nut and bolt lock. Com- 

bination lock. Padlock. Nut lock. 

Loom let olT, narrow ware, S. Waite 562.1»89 

Loom picker stick check, w. E. Sartwell 563,667 

Loom shuttle. A. Isherwood 56;l,17y 

Loom shuttle box operating mechanism, Cowburn 

& Peck 562,020 

Lubricator, W. J. Ferguson 56.3,221 

Lubricator, Petrus, Koszl & Hegenscheidt 562,s35 

Lubricator, J. Wilson 562,876 

Mailing case. A. E. Hernandez 562.H'.6 

Marlinespike, Fulson A Doyle 563.155 

Matrix assembling and distributing machine, C, 

Forth 562,816 

Matrix assembling 'and distributing machine, C. 

Forth 562,954 

Mechanical motor, A. E. Meek 5(2.902 

Mechanical movement. J. Gross ; 563,227 

Metal folding machine. E. J. Wlttebolle 562.877 

Metal joint. A. W. Kirsch-Klng. 563.184 

Methoxy-acetphenetldln. A. Bischler ... 693.009 

Mill. See Crushing and grinding mill. 

Mine trap door. J. O'Brien (r) 11.661 

Mining machine, B. Yoch 663.000 

Miter box. T. B. King 662,899 

Motor. See Mechanical motor. 

Motor, I.J. Griffin 562,821 

Music leaf turner, J. C. Stlnson 563,088 

Music turner. Carter & Kemble 662,886 

Musical Instrument. B. B. Wollenbaupt 563,113 

Net holder, flv. Stoner & Martin 562.983 

Newspaper box. A. R. Stone 592,933 

Nozzle, spray. C. W. Storm 662,863 

Nutand boltlock, T. W. Murphy 663,201 

Nut lock, W.Hudson 652.829 

Ore crusnlng machine. E. P. Jones 563.181 

Ore sampler. T. A. Topham 66,3,101 

Organ reeds, machine for correcting, C. N. Rand. 562,913 

Oven, waffle, D. M. Holmes 562,962 

Overalls, Swalm * Clark 563,092 

Padlock, permutation, F. S. Wilcox 562,874 

Paper box machines, cutting and scoring roll for, 

E. H. Taylor -~. r,oE 

Paper feeding machine, Briggs & Phllpott, Jr 

Paper feeding machine, W. G. Trevette 

Paper, metal, etc., apparatus for making crimped. 

plaited, or corrugated aiticles of, 0. Morltz. 
Peas and round seeds from broken barley, etc, 

machine for separating, P. Prlnz ooi>,aiB 

Pen, F. J. W. Fischer 8(3.031 

Pen. fountain. V.K. Minlch 662,842 

Penholder, W.M.Cole 563.016 

Penmanship, device for facilitating. T. M. Watt.. 663,107 



652,797 
662,867 



663,199 



Pencil holder, G. Bartlett 663,121 

Pepper and salt box. combination..!. P. Campbell .563.012 
Petroleum burning furnace. W. T. Cbamberlaln. 662,802 

Photographic vignetter, J. E. Rosch 662,977 

Piano hammer, B. Sherwood 56,3,079 

Pick and shovel, combined, W . H . Sbarplngton. .. 562,926 

Picture frame, E. Zoller 563,002 

Pier foundations, etc., method of and apparatus 

for sinking caissons for, W. C. Washington... 563,106 
Pile fabrics, apparatus for renovating, B. T. Now- 

len 562,908 

Pile point shoe. J. 8. Gustlne 663,228 

Pillow or cushion. W. Vogler 562,941 

Pipe wrench. E. Wright 562,878 

Planter, W.W. Brady 563,129 

Plow, R. C. Fay 562,814 

Plow. W. H. Rtchter 563.065 

Plow attachment, gang or sulky, A. F. Jackson. .. 562,822 

Plow, gang. H . Sommerf eld 562,932 

Post. See Fence post. 

Postal chutes, automatic alarm for. T. F. Hagerty 563,033 

Power. See Pumping power. 

Prepayment appliance, P. N. Milsted 563.198 

Press. See Cider press. 

Press, P. Bartolettl 663,122 

Print mounting roller, W. H.Lewis 563,144 

Printing and finishing pile fabrics, machine for, J. 

Dunlap 663.024 

Printing from stencils, machine for, J. Jof eh 562,898 

Printing machines, bed motion for cylinder, W. 

Scott 662,923 

Propeller shaft bearing. W. M. Campbell 563.134 

Puller. See Weed puller. 

Pulley block or lifting device, differentially 

geared, G. A. Armincton 562.790 

Pulverizeror harrow, screw. J. M. Patterson 563,067 

Pump, air. F.Messmer 662,903 

Pump, automatically operated, J. W. Bellairs... 562,792 

Pump operating mechanism. H. C. Behr 663,007 

Pump plunger, W. Treverton 562,9:^9 

Pump, sand. G. Palm 663,055 

Pumping power, G. W. Grimes 563,167 

Pumpingrlg, oil well, B. D. Yates 662,999 

Punch, R. J. Thompson 663,098 

Punch, bel t or eyelet, W. H. Sprln kle 562,981 

Punch, check, G. H. Rogers ,. 62,852 

Puzzle, G. F. Abbott 668.003 

Quinolin compounds, making, J. Ziegler 563,116 

Rack. See Display rack. 

Radiator, B. W. Felthousen, 663,029 

Rail frog spring, H. Elliot 56,3.0271 

Railway, electric. H. Brandenburg 562,796 

Railway, electric, B. Ford 562,890 

Railway, electric, W. B. Hanshue 562,894 

Railway, electric, J. Tatham 563,094 

Railway frog, W. .). McClellan 662,968 

Hallway switch, Hogan & McMahon 563,176 

Railway tie, T. Ratcllff 562,974 

Railway tie plate W.W.Holmes 563,037 

Railway track, W. R. Smith 563.086 

Hailways,automatlG switch lock for.H. L.Walton 562.990 
Recorder. See Cash recorder. Sales recorder. 
Register. See Cash register. 

Rotary engine. H. T. Morse 562.843 

Rubber, and producing the same, article consist- 
ing of Inlaid soft, Graham &Savell 663.164 

Sadiron, Drury & Skinner 662.889 

Saddle. H. W. Lester 562.965 

Sales recorder and cash drawer, manual, G. S. 

Knight 363,185 

Sand box, J. A. Rose 562.918 

Sash holder, F. S. McFarland 663.205 

Sash, window, Arnold & Licbtenberger 562.789 

Saw handle. C. T. Ammon 662,787 

Saw handle, C. H. Stroud 663,090 

Saw, wabbling, W. A. Bissell 563,123 

Scale, price computing, U. B. Swift 563,246 

Screw driver blades, die for making, C. F. Sulli- 
van... 562,934 

Seat or cushion, W. Vogler 662.940 

Sewing machine attachment, L. Weiser 662,873 

Shade and curtain bracket, window, E. B. Plnck- 

ney 662,910 

Shaft liner, W. D. Gardner 663,236 

Shafts, apparatus for steadying motion of rapidly 

rotating. C. G. P. de Laval 663,191 

Sharpener, knife, R.J. Dearborn 563,023 

Sheet separating and feeding machine, W. G. 

Trevette 562,866 

Shipping case, banana, F. Scbmltz 563.070 

Shoe fastening, T. T. Bergament 563.060 

Shoe stretcher, H. S. Bacon 562,791 

Shoes, apparatus for manufacturing Insoles for, 

G. W. Sleeper 663,082 

Signal. Se6 Car signal. Electric signal. 

Signaling apparatus, electric, M. Du Pernw 663.025 

Silk, composition of matter for manufacturing 

artificial. J. H. Du Vivler 563,214 

Sink outlet, Fischer & Schantz 563.030 

Skirt binding, A. M. Weber 663.992 

Sleeve adjuster, S. Lee 562,838 

Snap, harness, W. A. Schleicher 563.071 

Snow from roadways, apparatus for removing, A. 

R. Rosenberger 662.978 

Soap mottling apparatus. A. Kunkel 663,186 

Soldering machine, can body. H. Scbaake 563.069 

Sole edge burnishing machine, C. S.Stackpole 562,830 

Speculum, F.W. Penhall 563,236 

Spike, G. Mllner 563.050 

Spinning ring holder. T. Thaoker •. 662,986 

Spittoon holder, J. F. Kublmann 562,900 

Sprinkler. See Lawn sprinkler. 

Stamp mill ore feeder. H. Boltboff 563,217 

Stone working machinery and rubbing bed plate 

therefor, D, Shortsleeve 563,081 

Stopper K. L. Brown 563,132 

Stove, Huncilman & Barbee 562.830 

Stove, Kahn & Allen 662,833 

Stove, cooking, W. C. Bymann 663,028 

Stove heating, W. L. Wilkinson 662.875 

Stovepipe fastener, J. C. Stone 562.984 

String holder, Campbell & Klefer 563,013 

Surgical engine, A. W. Browne 562,800 

Switch. See Railway switch. 
Table. See Billiard and pool table. 

Table leveler, B. Wood 553,241 

Tack machine, A. E. ilonvers 663,017 

Tack machine rockers, throw offfor, A. E. Convers 663,018 

Telegraph alphabet, S. V. Esslck 663,148 

Telegraphy, S. V. Esslck 663,149 

Telephone attachment. W. W. Dale 562,807 

Telephone line signaling apparatus, F. R. Mc- 

Berty 662.906 

Telephone switchboard apparatus, C. E. Scribner 563,073 
Telephone switchboard system, C. B. Scribner.... 663,245 

Telephone system, J. G. Smith 563,084 

Thermostat, C, B. Rogers 662,917 

Thermostat, double acting, H. Cortland 66il.l38 

Thill, carriage, H. B. Sturges 563,091 

Thill coupling, G. Brockerman 662,883 

Thill coupling, O. Taber 532,936 

Tie plate and spike lock, A. S. Hardman 562.960 

Tile, H. Brocker 662,798 

Tire, pneumatic, A. Graff 662,893 

Tire, vehicle, C. K. Welch 662,869 

Tire, vehicle wheel, S. S. Elder... 662,811 

Toe pad hook. F. A. Neider 562,907 

Tool, mechanic's, E. C. Strange 563,089 

Toy, W. B. Fobes 663,161 

Toy'musical wheel, A . C. Weston 562.995 

Toy, self rotatable, L. Senge 563.077 

Traction engine. B. Huber . 563,177' 

Tramway rail, continuous, W. H. Wright 563,242 

Trap. See Animal trap. 

'Itap, M. Avramovltz 562.879,; 

Trolley, C. B. Powell 662.97*,v 

Trolley system, electric railway, W. C. Kelthly... 563.244 

Trollev wheel, I. B. Metzger 662,904 

Truck, car. C. B. Canfleld 562.884 

Truck, car, G. W. iacy 563.187. 663.188 

Truck frame, metallic. C. T. Schoen 663,072 

Tug fastener, hame, J. S. Gilman 563.159 

Turbine, E. G. Llbby 663.194 

Turning machine, wood,G. H. Hardman 563.034 

Typewriting machine, S. J. & E. S. Shimer 563,080 

Typewriting machine key. Graham & Savell 563.163 

Valve, E. G. Kimmell 563,183 

Valve and elbow for hot water radiators, C. J . 

Balthasar 563,120 

Valve gear, link motion, R. Scheldler 662,921 

Valve gear. sUde. J. T. F. Contl 562,804 

Valve, radiator, F. C. Goff 562,957 

Vaporizer and burner, hydrocarbon, J . Hellbron. . 562.961 

Varnish can. J, L. Humphrey 963,178 

Vehicle boot attachment, S. E. Llllja 663,045 

Vehicle draught bar, S. Parks 662.»r0 

Vessels, etc., construction of roadways for. H. 

See 664.074 

Vise, C.J. Jackson 56,3.040 

Voting machine, D. &B.H. Davis 563,141 

Voting machine, Lambert & Aronson 662.836 

Wagon brake, Reynolds & Sbipman 563,915 

Walls, etc, construction of supports for, J. Breu- 

chaud 663,180 

Washer. See Bottle washer. 

Watch bow pliers, H. W. Wlldt 56S.99B 

Watercloset bowls, flushing. E. Douglas 562,951 

Water from waterplpes of houses, device for con- 
trolling the flow of, W. A. Hull (reissue) 11.553 

Water heating apparatus. D.N. Hurlbut 562,897 

Water tower, portable, D. D. Hayes 662,895 

Weed puller, 0. Waterman 562,991 

Well casings, packing collar or sleeve for oil, gas 

or Artesian, J. Carruthers 563.135 

Well refrigerators, dumb waiter for, l^arltDer & 

Argo 563,100 



Wells, apparatus for jarring casings in Artesian, 

G. Palm 563,C 

Wheel. See Toy musical wheel. Trolley wheel. 
Windmill towers, adjustable brace for, J. W. i 

Park 562.971 

Window. J. E. Sweet 662,936 j 

Windows, lead for glazed, J. Lamb 663,189 

Wire and slat weaving machine, O. F. Matteson.. 563.197 i 

Wire frame, spool, R. Fraser 563,154 

Wire spokes for bicycles, etc., machine for mak- 
ing. Capewell & Allen 563,221 

Wire stretcher. G. H . Sbellaberger 562,928 

Wool, etc., apparatus for cleaning. Rlcbe & Rlvret 562,976 ' 
Wrench. See Pipe wrench. I 

Wrench, W.J. beach 563,193 

Wrench. D. Metcalfe 563,049 

Yeast, making. Blumer & Schlagenhaufer 563,124 

Yeast, preparing pressed, E. Bruun (reissue) 11,560 

DESKtNS. 

Back band loop, L N. Dantzler 25,711 

Badge, H. Dotzenroth 25,688 

Badge, C. Rehlln 25,687 

Bedpan, W.M. Searby 25,728 

Bicycle saddle, H.O. Barter 25.724 

Bic-cie saddle. W. I. Bunker 26.725 

B o)k cover, A.J. Saalfield 25,704 

Book mark. A.M. Rothert 25,7a3 

Bottle, W.H.Payne 25.707 

Box. CM. Beldy 25,706 

Button, collar. B. 1. Johnston 25,697 

Button rod, E. Kempshall 25,698 

Carpet. N. 8. Stewart 25,744 to 25,751 

Chain link, driving, W. B. Teale 25,713 

Culinary utensil, A . Leonard 25,726 

Desk and seat, J. C. Gooding 25.735 

Desk cabinet, F. S.Thomas 26,733 

Dice, P. J. Patten 26,701 

Basel, B. L. Freese 26.733 

Fingerring. F.J. Llngg 25.889 

Gage, O.Smith 35,719 

Garment hanger, Z. Duchemaln 26,715 

Hammock, W. U. Miller 25,736 to 25,738 

Harness eye, G. A. & F. O. Gregerson 25.710 

Hat. campaign, J, W. Williams 25,686 

Hook for garment fasteners, F. C. Raymond 35.699 

Nail cleaner, W. GoRssiing 25.702 

Nipple, nursing, S. R. King 25,708 

Nipple, slip, ('. T.Pratt 25.709 

Pail or bucket, C. H. McCauley 25,727 

Pencil, lead, A. Kaiser 25,700 

Plush or pile fabric, W. G. Collins 26.743 

Plush or pile fabrics, pattern for, W.G. Collins 3.5,742 

Pulley. D. B. Newell 25,718 

Radiator, F.Clare 25,739 

Sash lock, window, T. W. Crozier 25,712 

Scaleweight, J. W.Culmer 25,721 

Screw case or cabinet. J. D. Warren 25.732 

Seat, J. C. Gooding 25,734 

Shaft, crank. Booth & Lewis 25.717 

Sharpener block, scissors, J. Q. Adams 25,714 

Soap holder. J. Steuer 25,729 

Spoon, etc.. B. W.Scott 25.690 

Spoons, etc., handle for, W. C. Codman 26.691 

Spoons, etc., handle for, A. F. Jackson 25.692 

Spoons, etc., handle for. G. Rockwell 25,693 

Toilet stand, H. W. Fitz 36.731 

Toyoar.E. R. Ives 25,722 

Transom light plate, S. S. Bradshaw 25.716 

Twine holder. A. 8. Coaistock 25.'3'05 

Type, font of, B.Nadall 36,741 

Type ornaments, font of, B. Nadall 35,740 

Vaive casing, B H, Lunken 23,720 

Washstand frame, R.C.Whayne 25.730 

Watch crown. W. S. Richardson 35,696 

Watch plate, W. C. Ball 26,694. 26,695 



'^Dperiisemcnts. 



ORUINARV RATES. 

Iniilfln Pasre. encli inaei-tion - - 75 cenrii n line 
It nek i'lige. f*ncit iiiiieriian - - - - Sl.lMt nliiie 

tW For some ctasses of Advertisements, Special and 
Higher rates are required. 

The above are ciiargea per agate line — a'ooiit eight 
wor ja per line, 'i'his notice shows the width of the ime. 
md Is set in agate type. Engravings may bead adver- 
tisements at the same rate per agate line, bv measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as earlv as Thursday 
morning to appear in the loiiowlng week's Issue. 




OODOIPIETIILWOBKERS 

without steam power can save 
time and money by using our 

FootaqdHaniIPoweiinaciiqen) 

SEND FOR CATALOG UES— 

A— "Wooti-working Machinery, 
if— Lathes, etc. 

seheca falls mfg. comfaht. 

695 Water St.. Seneca Falls. N. Y. 
AMERICAN PATENTS. — AN INTER- 

estlne and valuable table showiny the number of paientB 
trranted for the various subjects upon which petitions 
have heen filed from the bewinnino- down to December 
31. 1894, Contained m Pcientiflo American Sup- 
pi.EM KXT. No. lOOtJ. Price 10 cents. To be had at 
this office and from all newsdealers 



POWER 8c FOOT I Smapers. PLANERS. drills. 



K>t WB affJfHH 



SEBASTIAN LATHE CO. 120 CULVERT ST CINCINNAT 1. C. 




Depth Cauge.i 

Has i In. narrow scale which can be used a 

'n middle or close to the end. or removed ^ 

and used separately. Fine finish. X 

Catalogue of Fine Tools free. ^ 

The L. S. STARRETT CO, | 

Box 13, Athol, Mass., U, s. A. ^ 



TRADE MARKS. 

Apparel, wearing. O'Bryan Brothers 

Bed bottoms, spriDg. J. O. Smith 

Beef extract, G. J. Hammond 

Bicycles, Hardy Cycle Company 

Borax, soap, cleansing compounds and toilet and 
bath powders. Pacific Coast Borax Company. . . 

Breakfast food, flour, cracked wheat, erits, farina 
and purified middlings, North Dakota Milling 
Company 

Bulbs, fiowering, R. & J. Farquhar & Company — 

Canned fruits, vegetables, flsb, extracts, lye, 
cheese, baking powder, olives, cigars, starch, 
dried fruits, vineear and bird seed. Reed, 
Walsh & Lange 

Canned goods, cured meats, foods and relishes, 
toilet articles and preparations, soaps and 
fruits, certain named. F. Acker & Company 

Canned goods, foods and relishes and fish, certain 
named. F. Acker & Company 

Cigars, Hooven Mercantile Company 

Disinfectant and antiseptic, E. S. Fitch 

Extracts, waters, lotions, colognes, powders, oils, 
creams, soaps and the like, R. Hudnut 

Flour, wheat, Washburn-Crosby Company 

Fluids and powders for treating the skin and col- 
oring the hair, Marie Antoinette Company 

Inks, litbograpbic, C. Stickel 

Jewelry, fiat and hollow silverware, watch move- 
ments and solid gold and silver and filled 
watchcases, gold and silver, M. Eisenstadi 
jewelry Company 

Lamp burners, J. <>regory 

Liniment, Imperial Granum Company 

Lozenges, bronchial. S. C. Haviland 

Live and caustic potash, E. N. Hall 28,486 to 

Magazines, owl Publishing Company 

Medicinal and surgical preparations, such as anti- 
septic powders, Chevrier & Kraus 

Medicine, nerb and fruit, E. & H. Densmore 

Medicine, kidney and liver, J. W. Cope 

Milk, cieam and the products thereof, W. H.Fos- 
mer 

Models for use in schoois, wood and paper, Milton 
Bradley Company.. 

Ointment o r salve, healing. F . Hof ele 

Overalls, pants acd trousers made of Jean, L. Loe- 
wentiial Sons & Company 

Paints, driers and varnishes, G. C. Liszka, Incor- 
porated 

Papers, building. Mica Roofing Company 

Perfumery and toilet articles, R. Hudnut 

Perfumes, powders, soaps, dentifrice, creams, hair 
oils and similar goods, R. Hudnut 

Pharmaceutical preparations in the form of tab- 
lets. Firm of G.Georgi 

Pharmaceutical product used as a substitute for 
sugar, Farbenfabriken, vormals Fr. Bayer & 
Company 

Pills, J. Lynn & Company 

Remedies for diseases of the stomach, liver and 
kidneys, C. O. Biebert & ('ompany 

Remedies for malaria, liver complaints, coughs, 
colds, whooping cough and catarrh. Saver Med- 
ical Company 

Remedies for rheumatic diseases, Healy & Dana.. 

Remedies for rheumatism and biood diseases, C. 
B. Mumford 

temedy for diseases of the liver. R. E. Philips — 
emedy for poultry diseases, internal, Jennings & 

V' Wilburn 

Shirtwaist, Meyer Jonasson & Company 

Soap and cleansing powders, Pacific Coast Borax 
Company 

Sirups and soda water, H. Kienzler 

I'hread, cotton, J. Brook & Brothers 

Tires for cycles and other vehicles, pneumatic, 
Humber & Company, America 

Tires, yielding or pneumatic, Revere Rubber Com- 
pany 

Tobacco, long cut smoking and chewing, B. Payn's 
Son's Tobacco Company 

Tobacco, smoking, Wellman & Dwire Tobacco 
Company 28,474, 

Toilet and hath powders. Pacific Coast BoraxCom- 

ftany 
et article for use on the face, J. Bucnane 

Toilet powder, T. D. Roberts 

Vehicles and metal wares, woodpn wares and com- 
pounds thereof used for athletic and sporting 

purposes, Jersey Wheel Company 

Velocipede parts. Perry & Company 

Washing powder. Garrett Brothers 

Wines, brandy, gin, whisky, '•ordial, ginger ale, 
soda, beer, stout and ale, Walkerville Brewing 
Company 



28,484 
28,520 



28,491 
28,482 



28,485 



28,481 

28.483 
28,473 
28.500 

28,497 
28,479 

28,498 

28.472 



28,521 
28.500 
28,503 
28.488 
28,470 

28,499 
28,504 
28,509 



28.471 

28,507 



28,515 
28,522 
28,495 

28,496 

28,501 



28.502 
2d,U)5 



AUTOMATIC HEADING 
MACHINES 

FOR 

Rivets and Screw Blanks 

Several Sizes. 

Complete Equipments. 

The E. 1. MANVILLE MACH. CO. 

P.O. Box 54. 

WATKRBURy, CONN. 




DOUBLE Stroke. 





28,492 
28,494 
28,493 



38,516 
28,519 



PRINTS. 

"The Diamond," New rork Consolidated Card Com- 
pany 



The Curtis Patent 
Damper Regulator 

Is the cheapest and most reliable. The only 
regulator guaranteed to change direction on a 
variation of H of pound steam pressure. It 
will control any damper. 

j^" Send for circular S. D. 

D'ESTE & SEELEY CO. 

29 to 33 HAVERHILL STREET, BOSTON 

BARNES' - 

*Upri9bt*DriII$* 

Complete line, ranging from Light Fric- 
tion Disk Drill to 42" Back Geared Self- 
Feed. 8;^ Send for New Catalogue. 

W. F.& JOHN BARNES CO. 

1999 Ruby street, ROCKFORD, ILL. 

THE BILLINGS HAND VISE 

The Best Vise for Linemen. 

Drop F?rged from Bar Steel. 
Interchangeable Parts. Parallel Jaws. 
Hardened by Special Process. 
1^" Send for Circular H. V. 

THE BILLINGS & SPENCER CO. 
Drawer 3. Hartford, Conn. 

DORMAN'S 
VULCAHIZERS 

are used all over the world. 
Exclusive Manufacturers of Steam Ma- 
cbines for Rubber Stamps. We also make 
Dry Heat Vulcanizera. Complete outfits 
fromHOto $1,000. All Stamp and Stencil 
Tools and Supplies. Brass and Steel Dies 
for all purposes. Seals, Engraving and 
Die Sinking of all kinds. Established 1860. 
i^" Send for Catalogues- 
THE J. F. W. OORITIAIV CO. 
131 E. Fayette !l>f., Bnltiiiioi-e, Md., U.S.A. 

PEERLESS" DUPLEX 

PIPE THREADING 

MACHINES 

Combination Bench and 

Pipe Vises. 

Continuous Feed RatchetDHll 

Bignall & Keeler Mfg. Co. 
Box 373, EdwardsvilleJII. 

Transits and Leveling Instruments, 

gL^l^b ELECTRIC LEVELS 







Sizes, 2 and 3 inches. Prices, 25 and 30 cents. 
ForBookon} C. F. RICHAUDSON & SON, 
the Level. Sp q. Box 9V7, Atliol, Mass., V. !*. A. 



SCIENTIFIC AMERICAIS' SUPPLE- 

MENT. Any desired bacK number of the Scientific 
American Supplement can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 
tbe countrv. 



A printed copy ot tne specitlcation and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863, will be furnished from this office for 
10 cents. In ordering please state tbe name and number 
'jf tbe patent desired, and remit to Uunn & Co., 361 
Broadway, New York. Special rates will be given when 
a large number of copies are desired at one time. 

Canadian paienla may now be obtained by the In- 
ventors for any of the inventions named in the fore- 
aoing list, provided they are simple, at a cost of $40 each. 
If complicated tbe cost will be a little more. F'^r full 
instructions address Munn & Co., 361 Broadway. New 
York. Other foreign patents mar also be obtained. 




© 1896 SCIENTIFIC AMERICAN, INC. 
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ESTIMATES furnishedforCOMPLETECRUSHING PLANTS 

i!nanulacture MININu MAGHINERY descHptioa 
Sateslron Works, Dept. C.650 Elston Av.Chicaao.HI 



Fords Patent 
Seir-Liibi'lratiiisr 



SHEAVES 






, For all common 

bushed BLOCKS 

I Increases the life 

' threefold, the cost 

but 10 per cent. 

A Book on Tackle 
Blocks Free. 
Boston & L^ckport 

Block Co.. 
143 Commercial St.. 
Boston. Mass. 
Order Star Brand. 



CROOKES TUBES AND ROENTGEN'S 

Ptiot<>t.'i"apliv.— The new plmtotiraphy as performed by 
the use (If (Yodkes tuties !ia a source of excitation. All 
about ("rookes lubes. Scientific American Supple- 
MENT. Nn?. ISI, 1H9. -iSS. 243. '.i44, ■?!I*J. 7«i>, 
90-1. 9S0. 1»5». 1054, 1055, 1056, lOS-y, also 
scientific amkuican. Nos. 7. S, 10 and 14, vol, 74. 
These piofuisely illustrated Sitpplements contain a 
most exhau.-iive series of articles on Ci'ookes tubes and 
the experiments performed with them. Among them will 
be found Prof. Crokes' early lecture?, detsiilinn very 
fully the expurirueiits which soexoiteiS the world, and 
which are now ayain excitmg attention in connection 
with Uoentaen'a photoirraphv. Price 10 cents each. 
To be had at this office and from all newsdealers. 

cr& F. Drill Holder 

Attachment convertinR a Breast or Hand 
Drill Into a Bench Drill. Keadily clamped 
to table and holds almost any size or pat- 
tern of drill stock. Price $1.50. 

fW Send stamp for catalogue of 
machinists^ tools, 

CHANDLER & FARQUHAR, 

38 Federal Street, BOSTON, MASS. 

"My Well and what came out of it." 

A story by the novelist Frank B. Stockton. 

" Your Well and what will come out of it." 

By the 

Poh]^ Air Lift Pump 

Bulletins to tell you will be sent on application. 

The Ingersoll-Sergeant Drill Go. 

Havemeyer Building, 26 Corllandt Street, New York. 




OCK DRIlLS^HnSffii 



AIR crOMPRE5S0RS&| 

GENERAL MACH INEPY roR gf^ 

M I N I NC Tun N EL i NG . ' *■' '"' 

RAND DRILLCo iooISroadwayn:v. 'WKTt.f 



ACETYLENE GAS AND CARBIDE OF 

Calcium.— All about the new illumimint, its qualities, 
chemistry, pressure of liquefactinn, its pi'Obable future, 
experiments pertoimed with it. A most valuable series 
of articles, tiicinn incomplete form the particulars of 
this subject. Apparatus for inakina the eras. Contained 
ill Scientific amekican Supplement, Nos. !I9S, 
iU04, 1007. 101'^, 1014. 1015, 1010. li}^2'2, 
1035 and lO.'^M, The most recent apparatus of sim- 
ple and more elaborate type described and illustrated 
in special acetylene Supplement No. 1057. Price 10 
cents each. I'o be had at this office and from all news- 
dealers. 




EMERY WHEEL MACHINERY 
UNIVERSAL 

GRINDING 

MACHINE 
No. I 

Will grind straight or taper, soft 
or hardened spindles, arbors, 
cutters, reamers, etc. 

{^" Book 15 free. 

Diamond Machine Company, 

P. O. Box 886. Providence, B. I. 



Seventeenth Edition of 

Experimental Science 
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BBVISED ANb ENLARGED. 
I'afffK null 1 10 !<^Mperb V»ta niltleil. 




VANDUZEN'^^jirPUMP 

THE BEST IN THE WORLO. 
Pumps Any Kind of Liquid. 

Always In Order, never Clogs nor 
freezes. Every PumpGaaranteed. 

lO SIZES. 

200<o 12000 Gallons per Hour. 
Cost ST to $75 each. Address 

THE E. W. VANDUZEN CO., 

102 to lOS E. Second St., Cincinnati, 0. 



TO BUSINESS MEN 

The value of tne Scientific awerican as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times pieater tnan that of any similar journal 
now published. Jt 3oes into all the States and Territo- 
ries, and is read in all tlie principal libraries and reading 
rooms of the world. A businciss man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when lie ad- 
vertises in the Scientific Ameuican. And do not let 
the advertising a^ent influence you to substitute some 
other paper for the Scientific American when se- 
lecting a list of publications in which you decide it is for 
your interest to advertise. This is frequently done for 
the reason that the agent gets a larger commission from 
the papers having a small circulation than is allowed on 
the Scientific American. 

For rates see top of first column of this page or ad- 
dress illUNN iSc CO., I'liblishers, 

301 Broadway. New YorU. 



Buy Telephones^^ 

That Are Good— Xot "Cheap Things." 

The difference in cost is little. We guar- 
antee our apparatus and guarantee our cus- 
tomers against loss by patent suits. Our guar- 
antee and instruments are both good. 
Western Telephone Construction Co. 

250 So. Clinton Street, Chicago 
Largest Manufacturers of 

Telephones in the United States 





TELEPHONES 



for Long or Short Distance Use. Also 
Interior or Warehouse Telephones. Sent 
on trial to responsible parties. Sold thou- 
sands during the last two years, every 
one a success. 
t^ Send for Circular and Testimonials. 

Julius Andrae & Sons Go. 

niLWAUKEE, WIS. 



Drawing 
Instruments 
Engineers' 
Supplies 



Of German, Swiss, and Ameri- 
can make. Drawing Boards, r 
Squares, Colors, Inks, Tracing 
Cloths and Papers, Thumb 
Tacks. Rules, Tapes, etc. 
Blue Process Papers, 

THE BEST IN THE WORLD. 

FROST & ADAMS CO 

liitpoi'tei'8. 
30 CORNHILL, BOSTON, 

MASS. 

[t^" Catalogue Free. 



:i:l drilling machinery. 

' MANUFAC TURCO BV 

WILLIAMS BROTHERS. 

ITHACA. N.Y. 
MOUNTED OR ON SILLS, FOR 
DKP OR SHAUOW WELLS, WITH 
STEAM OR HORSe POWER i 

SEND ron cATAi_oeuc 

'ADODCU WIUJAMSBRO&ITHACA.N.'ki 




FINEST AND FASTEST- 



''' RIVETT LATHE 

Faneull Watch Tool Go. 

^^ Boston. Mass., U.S.A. 

With the new attachment, the Rivett Automatic Chuck 
Closer, from 10(1% to 300* more work can be done. 

NEW TOOLS . . . NliVV C A'l'A 1,(IC: UE, 1 S96 




CATALOGUES FREE TO ANY ADDRESS 



^O^i 



. ^^'NN^^^^V^^^W^^f^^'is^^x.X 



THE ORNAMENTAL IRON INDUS- 

tr v.— Description of the method of raanufaciurinc 
wrought iron into ornamental and Hrtistic forms. With 
9 Illustrations. Contained in Scientific American 
SL'i'FLEMENT. No. 1 O'^^O. Pricc 10 ccnts. To be had 
at this office iind from all newsdealers. 



Just the thing for a boliday present for any man. 
woniau, student, teaoher.oranvone interested -n science. 

In the new matter contained in ihe last edition will be 
found the Scientific Use of the Phonograph, the curious 
optical iliusion known as the Anorthoscope, together 
with other new and mteresiine Optical Illusions, the 
Optical Proieaion of Opaque Objects, newexoerinienta 
in I'roiecticn, Iridescent Glass, some points in Pboto- 
graphv. including Hand Cameras, C^ne Cameras, etc.: 
Svsteras of Electrical Distribution. Electrical Ore Kind- 
er, Rlecirical Kucker, Electric Chimes, How to Color 
Lantern Slides, Study of the Stars, and a great deal of 
other new matter which will prove of interest to scien- 

>^ pages. :82 fine cuts. suhBtantlally and beautifully 
bound. Price in cloth, by mail. #4. Half morocco, S.j. 

t^'Seiid jor III unraied circular. 

MUNN & CO., Publishers, 

Office of the SCIENTIFIC AMERICAN, 

3V1 BKUADWAY. NKW YOab.. 




DO YOUR OWN 
PRINTING 

,95. PRESS Tor 

cards, circulars, &c 
Press for printing 
a small paper, $40. 



Save money ! Make 
money printing for 
others! Type-setting 
easy. Printed rules. 
Write for catalogue, 
presses, type, cards, 
etc., to factory. 
KELS«;Y & CO. 
Meriden, Conn. 



The Edison Phonographic News 

tells where and ho wyovcsn procure cheaply 

A PHONOGRAPH or A KINETOSGGPE 

the gresit money-earning wonders. Ssmple copy 10c. 
THE OHIO PHONOGRAPH CO., CINCINNATI, 0. 



C, F. SPLITDORF, rL^WifiSrA^N" 



iCTURINC 




ir-37 Vnndewater St., New York. 



Induction 

Coils, 

Magnets, 

Special 

Wire 

Winding, 

etc. 



^HE IS DEAD! 



To bis OKD iDterest. wbo dE&U id Aima and Ammunition ot wbo shooia a Rifle 
['is;ol, or >hol Gun and tias not a copy of IDEAL HAND tiOOK, No. 'J.A. 
ICfipage) of aolid information Juat out. (MeodoD Sd«ntiflo Anericui.) B£ 
ALlvEsnd send for one t'RK t: to alt coustriei. Stnd ituopi (br potti^e 
ll»EAL Mm. to,. Drawer A. Mew JIavcii, Ct.. L. S. A. 



This beats Wind, Steam, or Horse 

Power. We offer the 
WEBSTER 2}4 actual horse power 

GAS £NGIN£ 

for 'S 1 .>0. less 10.. discount for cash. 
Built on interchantzeable plan. Built 
of best material. Made in lots of IDO, 
therefore we can make the price. Box- 
ed f»r shipment, weitfht rt03 pounds. 
Made for Gas or Gasoline. 

8^" Write for Special Catalogue. 

\VEIt>TEU lUFG. ro. 

1074 West 15th Street, CHICAGO 




"WOLVERINE" GAS an° GASOLINE 

CMniUCC STATIONARY 
CnbintO, and MARINE. 

The " Wolverine "is the only re- 
versible Marine Gas Engine on 
the market. It is the lightesten- 
gineforits power. Requires no 
licensed engineer. Abso- 
lutely safe. Manufact'dby 
OLVERINE MOTOR WORKS. 

13 llurnii Street) 

GRAND RAPIDS, MICH. 




GAS and GASOLINE 
ENGINES. 

Using Natural Gas, 
Coal Gas, Producer 
Gas. and Gasoline di- 
rect from the tank. 
1 to 40 H. P., actual. 
Till' Spring lie III 

<>it N Eii<£i tif <'o. 
21 W. Washington St. 
J9Pl-ingliehl, U. 



To Machinists, 

Pattern Makers, Car- 
penters, Steam Engi- 
neers, Draughtsmen, 
Steam Fitters, Eleo* 
trical Workers, Civil 
Engineers, Plumbers, 
MinerB. References 
Everywhere. FreeOir- 
cular. State Subject 
you irwft to Study. 
B !>42. Bcraoton, Vn. 



lOE HOCSK AND COLD RO()I\r, — H\ 
R G. Hatfield. With directions lor corstruction. Foui 
engravings. Contained in Scientific A pierican Sup- 
plement, No. -'»(•. Price 10 cents. To be had at this 
offlceana from all newsdealers 



MECHANICAL 
...DRAWING 

Arcliitectural Draw- 
ing; Electricity; Me- 
chanics: Architecture; 
Plumbing, Mining; 
Civil Engineering ia 
all Branches; Steam 
Engineering (Loco., 
Btat'y. and Marine). 
The InternAtlonAl 
Correspond enceSch 00 U 





EXCHANGE, 

li Barclay St., New York. 
^156 Adams St., Chicago, 
38 Court Sq., Boston. 
818 Wyandotte Street, Kansas City, Mo. 

We will save you from 10 to 50 per cent, on Typewritera 
of all makes. ly Send jar Catalogue. 



THE - - 





I^tefcAj 



SINTZ GAS ENGINE GO. 



GRAND RAPIDS, MICH., 
U. S. A. 
Manufacturers of the S i n i z St 
tiunnrv "iid i>l:irliic (Jaw and 



iin- 



nliiM' I'-nif irii-*. Especially 



adapted for Boats and Electric 
Lighting. Runs with manufac- 
tured a- natural gas— Boats and 
launches. Prices within the reach 
of all. 1^ Send for Catalogue. 
ilet.tion this paper 



RUSTLESS COATINGS FOR IRON AND 

Steel. — Paintjt : ot what composed, how destroved, 
clussiHciition as true pigments and inert substfin'ces, 
adulterants, etc.— By M. P. Wood. I'he essentials of 
good paint. The characters that a paint should possess 
for the purpose of protecting structures from decav or 
corrosion. Natural and arttticial asphalt coatings, iron 
oxide paints. Ziuc and lead oxides. Carbon paints. 
Inert pigments. A very exhaustive and valuable paper. 
Contained in Scientific American Supplement, 
Nos. 1017, lOlS and 1019. Price 10 cents each. 
To be had at this office and from all newsdealers. 



Lidgerwood Hoisting 
Engines.^*- 

300 Styles and Sizes. 

Over 12,000 in Use. 

ITF" Send for Catalogue. 
LIDGERWOOD MFQ. CO. 

96 Liberty Street, New York. 




Giant Screw Drivers, 6 in., 45c.— nickel ferrules, 
rosewood handles. Cabinet Screw Drivers. in., 
STic— rosewood handles, nickel ferrules. Nail | 
Sets, luc. Swedish Sloyd Knives, 30c. 
I Mailed postpaitL tlF" Catalogue free. 

JTUCK MANUFACTURING CO. 

Ames Street, Brockton, Mass. 



K^ ESTABMSIIKI) lS4'i. 

The Most Popular Scientific Paper in theWorld 

Only S3.U0 n Yenr, Inclmliiis; Poj^tnge. 
\VeeklV"5'J XiiiiiberN a. Vrnr. 

This will el v circnln ted and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large numberof 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity. Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week. 

TcMii* iiC Suli«icri piimi. — One copy of the Scien- 
tific American will be sent for one year -52 numbers- 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of 'riii);ir DdllniH by 
the publishers ; six months, $1.50; three months, #1.00. 

Club-*. - Special rates for several names, and to Post- 
masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldomgoes astray, but is at the sender's risk. Address 
all letters and make al' orders, drafts, etc., payable to 
WUNN &€<».. ;j«n ItroacUvjiy. .\e«- Voik. 



PORTABLE SINGLE RAIL SURFACE 

Railway. —Details of construction and description of 
rolling stock ol a new system of portable railway which 
may be laid upon ground that has received no special 
preparation for its reception. With 19 illustrations. 
Contained in Scientific American Supplement. No. 
1014. Price 10 cents. To be had atthisofficeand from 
all newsdealers. 



THOHAS KANE & COHPANV, 

64 & 66 Wabash Avenue, Chicago. 




DESIGNERS AND BUILDERS OF 



High Grade Row and Sailboats, Hunting Boats 
and Canoes, Steam and Vapor Launches Jt Jt 

tW Inclose 10 cents for Catalogue A. 



ALCO VAPOR LAUNCH 

Engine and Helm Controlled from Bow 
Latest improved and only 12 tol Motor 
now ready for the market. 18 to 40 ft. 
Launches. 2. 3. 5 acd 7 horse power. 



No licensed Engineer or Pilot required. Speed and Safety 

guaranteed Na Vangerous Naphtha or Gasoline used. 
Ulnrine Vnpor Knsine Do.. Jei^iey City, N. J. 




EF.KOTRO MOTOR. SIMPLE HOW TO 
maKe. ByG M. Hopkins. ^Description of a small electro 
motor deviled and constructed with a vlewto Hssistinp 
amateurs to make a motor wnicb might be driven witn 
advanrage by a current derived fr^m a sattery, and 
wftich would h!ive sutflcien^ power to operate a foot 
lathe or any macbmp requiring not over one man newer. 
With 11 figures Contained in sciKNTiFir Amfuican 
8rpPLiM)NT. No.«»4l. 'Tice 10 cents. To Oe had at 
thisomce and from all cewsdealers. 



ICf'pnii- Bicvoles for a liivinff.—Your boy's bobby 
may be mechanics ; if so, get him the proper zooh- 




Here is a bicycle repair outfit complete. Illus. catalogue 
of tools for Btamp, Fred. Frapse Co., 21 Warren St., N.y, 



M O N I TO Ft 



(jOiUB. 



RETOn' I 



^d^mifif gttttcncan <^ui»pUment 

This is a separate and distinct publication from The 
Scientific America^, but is uniform therewith iu 
size, every number containing sixteen large pages full 
of engravings, many cf wnich are taken from foreign 
papers and accompanied with translated descriptions. 
The Scientific AMERICAN Supplement is published 
weekly, and Includes a very wide range of contents. It 
presents the most recent papers by emmeut writers in 
all the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography ArchEcoloey, Astronomy, Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology. Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Riography. Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the Supplement, for the United S'ates. 
Canada, and Mexico. $5.00 a year; or one copy of the 
Scientific American and one copy of the Supple- 
ment, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal 
order, express money order, or check, 

MUNN tfc CO., 301 Hroadwny, New York. 



cSr- 



guildiug Edition. 

The Scientific American Building Edition is 
issued monthly. $2.50 a year. Single copies, 25 cents. 
Thirty-two large quarto pages, forming a targe and 
splendid Maeazine of Architecture, richly adorned with 
elegant places and other fine engravings; illustrating the 
most interesting exampi es of modern Architectural 
Construction and allied subjects. 

A special feature is the presentation in each numbei 
of a variety ot the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with Floor 
Plans. Descriptions. Locati(>ns, Estimated Cost, etc. 

The elegancp and (Cheapness of this magnificent worh 
have won for it the I.Hi-;:L<st Circiilntinn of any 
Architectural publication in the world. Sold by ah 
newsdealers. $2.50 a year. Remit to 

ftlUNN iSz CO.. 361 Broadway, New York. 



MoNiTOH Vapor. Engine^^ower. Company 

Grand Kapids. Michigan. 

^ASTERN OFFICE. LUDLOW STaTiQN. V0N>t£fl5. Jj^X_C ATalQ6 U J ''REU 

AUTOMOBILE CARRIAGES: THE 

Pari?-Borcleiiux- Paris Race of. — Brief account of the 
performjiuce of ihe vehicles th.ii obisiined the prizes in 
The atniDetitioii instituted by the Petit Jo urnal. With 
9 iilustriii ions. Contained in Scientific American 
Supp[,KMi:.\'T. No. 1 0'J3. Price 10 cents. To be had at 
tiiis office jind from all newade.iiera. 




Portable X Ray Apparatus 

Our No. 2 Outfit for Physi- 
cians. ProfesBOra, Phntocraph- 
ors, and Students. Complete in 
liandsome case, includmt: coil, 
rdenser, 2 sRts tubes. battery, 
, Price. $1-^. net, delivered 
U. S, Guaranteed highest 
IS apparatus. 

F.J. PEARSON MFG. CO. 
Main& Locust Sis., 

St. UuU, Ma. 



%3tpoxt %(ix\xon 

of the scientific American, with whi«h is incor- 
porated "La America Cientifica e Industrial,'* 
or Spanish edition of the Scientific American is pub- 
lish "^d monthly, and is uniform in siae and typography 
with the Scientific American. Every number con- 
tains about 50 pages, profusely illustrated It is the finest 
scientific, industrial export paper published. It circu- 
lates throughout Cuba, the West Indies, Mexico, Cen- 
tral and South America, Spain and Spanish possessions 
—wherever the Spanish language is spoken, the Sci- 
entific American Export Edition has a large 
guaranteed circulation Id all commercial places througli- 
out the world. $^.00 a year, postpaid, to any part of the 
world. Single copies, 25 cents. 

I^ Manufacturers and others who desire to secure 
foreign trade may have largeand handsrmely displayed 
annouiK-emen's published in this edition at a very 
moderate cost. Rates upon application. 

AlUNN Sz CO.. Puhlii»her»«. 

34il Broadway* New Vork^ 



) 1896 SCIENTIFIC AMERICAN, INC. 
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BOOKS ON ELECTRICITY AND MAGNETISM 

JUST READY. 

A Catalogue of Books on Electricity, Magnetism, 
Electrical Engineering, Electric Lighting, Electric Rail- 
ways, Telepbone. Electro-Deposition of Metals, Elec- 
trotyping, Electro-Metallurgy, and Cognate Subjects. 
B2 pages. Sent free to any one in any part of the world 
who will furnish his address. 

HENRY CAREY BAIRD & CO. 

IXDUSTRIAI. PUBLTSHEKS.BOOKSELLEKS & iMPORTEitS 

Sl» Walnut St., l*liiladelpliia, Ta., U. ??. A. 



THE BLISS 

School of ekctrkity 

Bliss Building, WASHINGTON, D. C. 

The only Institution teaching practical Electrical En- 
gineernig excliisi%'ely. Laboratory equipment excel- 
lent. Instruction the best. Catalog on application. 

Cbe mountain Chautauqua 

mountain Cake Park, ma.» 

On the Main Line of the Picturesque B. ^ 0. 



The most euperb and sensible summer resort in 
America. $300,000 expended in improvements; 200 
beautiful cottages; hotel and cottage board at from 
$5.00 to $13.00 per week— cheaper thiin staying at 
home. The mountain air and the mountain views 
simply indescribable. Session August 5tli to the 25tli. 
Three s iperb entertainments daily. The best music 
and the best lecturers ivhich money can procure. Dr. 
T. DeWitt Talmage, Gen. John B, Gordon and Bishop 
J. H. Vincent already secured, with 100 others. Dr. W. 
L.Davidson, the great Chautauqua manager, in charge. 

SUMMER SCHOOLS.— 20 departments of import- 
ant school work in charge of leading histructors from 
(he prominent universities. A wonderful chance for 
teachers and students desiring to make up studies. 
Tuition insignificant. Wishes of students gratified, 
Lowrateson railroads. For full detailed information 
and illustrated programme, address 

A. R. Sperrt, Mountain Lake Park, Md. 



ONLY PRACTICAL MAGAZINE CAMERA. 

I SUNART'S 

rvENijiDi, vici; 

SUNART MAGAZINE, 

SUNART FOLDINGS. 

Send for Illustrated Cata- 
logue— 2 cent stamp. 

IIOTO CO.. KOCIIKSTEK, N. Y. 
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THE SUBMERGED PIPE LINE ACROSS 

liie Wilhtmette River at Portland. Oretron. — By K. and 
A.S. Ritfle. Description nt a line of :^8-inch cabt iron 
subnier:jed pipes formintr portion of the main line con- 
structed during 1893 and 1894. to supply the city of Port- 
land with pure water from Bull Run, a mountain stream 
thirry miles distant. With 13 illustrations. Contained 
in Scientific American Suppi.ement, Nos. 1019 
and lO'^ll. Price 10 cents each. To be had at thia 
office and from all newsdealers. 




They linve n tone that's 
nil their <i\i'n 



THE UCU/ are the stand- 



ard of excel- 



DEPARTURE ro™r'^S 

nrl I Q over. Made in 16 
DCLLO different styles 
and prices. Send postal for 
booklet to T H li N E \V l> E- 
I'AirTURE BE1,I- CO., 
•J\n North main street, 
Bristol, <'onii., U. s^. A. 



SCIENTIFIC AMERICAN DYNAMO. 

Uesci iption of a plain shunt-wound dynamo of simple 
construction, capable of supplying: a current of from 60 
to 75 llO-voli incandescent lamps, or of being used as a 
5 h. p motor. This machine was constructed especially 
for the benefit of the readers of the ricipuruic Aiuerican, 
by Mr. W. S. Bishop, of New Haven, Conn. It is de- 
signed to meet the wants of mechanics and amateurs 
who desire to construct a simple dynamo for their own 
use, but who do not care to enter into the subject scien- 
tifically. With 24 illustrations. Contained in -riiiNiit'ic 
AMERICAN' stTFiM.HMKNT. No. S(>5. Price 10 cents. To 
be had at this office and from all newsdealers. 



RJHOADS LEATHER BELT PRESERVER 

G>yES LlFEFLEXIBlLITY.AND.ftDHESIVENESS.AN UNGUENT VJITHOul 
ROSIN OR CHEMICMS.IO LB, CAN .REGULAR PRICE 3 ^ . "ia . AND A C0£ S 
BELTPUNCH,PRICE50 CENTS.SENT FOR 3 2 p.i" IF YOU MENTION SCIENTlFH 
AMERICAN. J.E.RHOADS 8, SONS MAKERS oFTHE: RHOADS BcLT, 
FftcTORY wiLniNt^TQN.DEL. £39 MARKET r.i PhilA PA. 



Rubber Cushion Tread Horse Shoe. 

Positively prevents slipping, stumbling, 
jar. concussion, calking, or interfering. 
Adooted and in use by leading Fire De- 
partments, Livery and Private Stables. 
Consists of steel skeleton shoe, perfect 
In shape, size, weijfht, and durability: 
provided with Rubber Cushion Tread 
adapted to take a firm hold upon the 

? round. Price per set, complete, $2.00. 
{las. circulars sent free. Agents Wanted 
F. W. HAHN, Mfr., 358 Grand St., N.Y. 





Before Buying a New Harness, send 2c, 
Btamp for illus. catalogue giving full de- 
scription of Custom Hand - made Oak 
Leather Harness. Sold direct to consum- 
ers at wholesale prices. We pay thefght. 
King Harness Co., Mfrs,, 9 Church St., 
Owego, N.Y. ^^ Send for catalogue S. A. 



Summer Uacation Ccurs 



The Baltimore & Ohio RR. Co. now has on sale at 
all its offices east of the Ohio River a fall line of tourist 
excursion tickets to all the lake, monntain and eea- 
sh re resorts in the Eastern and Northern States and in 
Canada. The?e tickets are valid for return journey 
until October 31st. Before deciding upon your sum- 
mer outing it would be well to nonsuit the B. <fc O 
Book of *' Routes and Rates for Summer Tours." All 
B. & O Ticket Agents at principal points have them, 
or they will be sent upon receipt of ten cents for post- 
flg**! hy Chas. O, Scull, General Passenger Agent, 
p. ■& O. BR., Baltimore. Hd. 



^tmtxiu %mmtm. 



47 



^^YELOX ^Ili 




GLOSSY or MATT. 



A Revolution in Phoa 
tographic Printing. 

sposed to the same light, prints 

i quicker thau albuiaen. . . 

No dull or rainy weather to interfere with your work. 

Nn dark rooms nor eninplicated manipulation. 

Devei'>ped and toned as fast as the printing frames can befiUed. A choice of tonesmore 

beautifulthancan be produced on any other paper. Permanent prints. The greatest paper 

for hot or damp climates. 50 cents in stamps brings two sample dozencab's, developer 

and three sample prints. Nepem Platinoid, Enameled and Rough Bromide Papers are 

the best and most uniform in the market. Neper a 1' O P, an insoluble gelatine paper. 

Uamamm PUnmi^ni On Iteiiibrauiit, a Matt Printing-out Paper. 

raepera UncmiCal UO.) $ole Manufacturers, NEI'KKA I'AKK, N. Y. 



S cientific g ook Qatalogue 



UECENTI-Y IMJIJMfSHEIJ. 

Our New (Catalogue contamine over 100 pages, includ- 
ing works on more than fifty different subjects. Will 
be mailed free to any address on application. 
lU UNN *fc CO.. Publishers SciENTlh'lC AMERICAN, 

.3<>1 lii'OHilnay, New Yorlk 



ARBORUNDUM^ 



■HARDEST ABRASIVE KNOWN. EMERY AND 
■Diamond powder Substitute. In FLouRr 

BPO WDERrCRYSTALrWHEELrSL AB i HONE FORM. 

jCA/tBORUmUM Co. monongahelacity.Pa. u.sji. 



l>l;i iiti IwcEiiry l'.!«t a 111 lulled I7bl. 
LE\D PENCILS. COLORKD PENCILS, SLATE 
PENCILS, WaiTING t'LATES; STEEL PENS, GOLD 
I'ENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STAT'IONBRS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS MATERIALS 

78 Reade Street, - - - New York, N. Y. 

IMaimractoi-y Estnbliinhefl 17(>1. 



BATTERY FAN OUTFIT 

Most practicable complete outfit of 1 No. 5 
motor with 10 inch fan, 2 cells No. 6 motor 
battery, which will run motor 160 hours on 
one charge of solution. Complete ¥18. We 
make the dollar Franklin Motor, also small 
motors and apparatus for every purpose. 
t^" Send Stamp for Circulars. 
n Elect. & nifg. Co., IVIiamisburff, O. 




inC AC l)KVEI,<M'El). Absolute secrecy. Send 
lU CnO for particulars- Advice and suggestions free. 
Correspondence and sampie orders solicited. Models, 
Patterns, Castings, etc. Gardam & Son, 9fi John St., N. Y, 




The smallest and strongest battery oq earth. Size, 
3 in. X 5-8 in. Occupies little space. Will do more and 
better work than a cumbersome battery. iMtted to any 
electrical apparatus. Appreciated at tirst trial. Mailed 
to any address for $1.00. Electric, medical and blasting 
apparatus. Model work. All kinds of electrical repairs 
to small machinery. A. J. FARNSWORTH, 

*^9 Thames fist., N. Y. City. 



DOUBLE SPEED INDICATOR 

\ applied to shaft revolving either 
I right or left. Accurate and re- 
liable. Has split cap for 
> pointed centers. Tools, 
metals, manufacturers sup- 
plies. Geo. W. Church. 109 Fulton St., N. T. 




MANUFACTURE OF BICYCLES— A 

very comprehensive article giving tiie details of con- 
struction of every part of these vehicle^;. With 15 en- 
gravintis. Contained in Scientific American Sup- 
I'l-EMENT, No. 908. Price 10 cents. To be had at this 
otlice and from all newsdealers. 



^QuftWer of Century Old. CHEAP, STRONG, 

¥ATERPROOP. 

Not affected by gases. 
No RuSTnorRATTLE. 
Outlasts Tin or Iron. 
__^^_ A durable substitute 

for plaster on wails. Waterproof sheathing of same ma- 
terial, best and cheapest in the market. ll^° Write for 
samples, etc. 

THE FAY MANILLA ROOFING CO., 

517-519 Point Street, Camden, N. J. 




BOSTON ELECTRIC RAILWAY SUB- 

way.— Description of a newsubway system under certain 
streets of Boston, by means of which the electric cars 
will be diverted from the surface of the streets on some 
of the heaviest lines of travel. With 8 illustrations. 
Contained in Scientific American Supplement. No. 
10 17. Price 10 cents.. To be had at this ofttce and from 
all newsdealers. 
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ATENTS! 

Messrs. MUNN & CO., in connection 
with the publication of tlie Scientific 
AMERICAN, continue to examine improve- 
ments, and to act as Solicitors of Patents 
for inventors. 

In this line of business they have had nearly Fifty 
years' experience., and now have unequaled facilities for 
the preparation of Patent Drawings. S^pectflcations, and 
the prosecution of Applications foT' Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Copyrights for Books, Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. AH business 
intrusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge on application, con- 
taining full information about Patents and how to pro- 
cure tnem ; directions concerning Labels, Copyrights, 
Designs, PatentSj Appeals, Reissues, Infringements, 
Assignments, Rejected Cases. Hints on the sale oi 
Patents, etc. 

We also send, free of charge, a Synopsis of Foreign 
Patent Laws, showing the cost and method of securing 
Patents in all the principal countries of the world. 

MUNN & CO., Solicitors OP Patents. 

361 Broadway, New York. 

Branch Offices. - No. 622 and 634 F Street. Pacific 
Building, near 7th Street, Washington, D. C, 
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TO INVENTORS 
TO CHEMISTS 



Wanted, a mailable specialty that 
rtise. 
Liowellt Muss. 



will pay to advertise. 
Box 76, " 




Easily removed without 
breaking. Perfection tins re- 
quire no greasing. Round, 
square and oblong. 2 round 
layer tins by mailSS cents. 
Catal. Free. Agents wanted. 
RICHARDSON 1WF<;. CO., 9tli St., Bath, N.Y. 



HARLEM RIVER IMPROVEMENT 

and Ship Canal.— An interesting account of the great 
eovernment work recently completed in New York City. 
With 3 illustrations. Contained in Scientific Amer- 
ican .supplement, No. 1015. Price 10 cents. To be 
had at this otlice and from all newsdealers. 



THE DURANT COUNTING MAOHINES 




T?eceived the Hiphest Award 

at the World's Fair. 

5^F" Send for catalogue to 

W. N. DURA NT. 

233 22d St.f Milwaukee, Wis. 



D|y/%|\|>Q Write the Smnntliest and 
"f*^"'.*' Last the I.ungest. 

American Graphite Mention Scientific American 

B E? M ^ I I O and send 16 cents for samples 

~ d« W I la O worth double the money. 

JOS. DIXON CRUCIBLE CO., JERSEY CITY, N. J. 



(AGNgdBf)!^;^ 



Sl^oFTELEPHONES' 

.£LECTRICAL SUPPL/BS 



!?S?i^E^ASb^NH. 



fORCATAUOGUe. 



THE MANUFACTURE OF MATCHES. 

—An interestintr and popular description of the method 
of manufacturing sulphur and safety matches as prac- 
ticed in Fritnee. With 10 illustrtttinns. Contained in 
Scientific American SupPMcMfcNT. Nn. 1013. Price 
10 cents. To be had at this otlice and from all news- 
dealers. 



nCACNESS CURED! THE 
UCHTeAR VAPORATORc^e. 

Dfafnefison StnedySeientifle i>iinci|)le, Satibfaction guaranteed. 
Circulars free. £AK VaPOKA'I OU CO., 195 LaSiille St., Chieage. 




ZXovaxd Cliainless Bicycle. 

The first man in any town who buys one will bO 
allowed an ageut's discount and offered an agen- 
cy ,wherebj he gets commlssioDBthat will pay for 
ma wheel, or at least redncet he cost. Address 
BOWAKD, 77 1 Summer Av., Newark. N.J^ 



THE W. F. F. & M. COo 

BANK STREET, WATERBURY, CONN. 

Build Outfits of Machinery for making 

Bicycle Pam 




Putnam Bicycles, %^\ 

Cyclometers, 75c. 

Toe Clips, 25c. 

Lamps, 80c. to $3.00. 

Other Sundries at Low 

Prices. 

Asents wanteil. 

|^~ Send for catalogue. 

TAIilUER BRO^. 

IUinnu!4, Conn. 



STATISTICS OF THE UNITED STATES. 

— Abstract of a work ty Mr. Henry Gannett, giving some 
remarkable and little I'nown facts that tell of the growth, 
the present condition and the resources of the United 
States. Contained in Scientific Amrrican Supplf!- 
mext. No. 1«ll. Price 10 cents. To be had at thiP 
office and froro all newsdealers. 




BRASS BAND 

Instruments, Drums, Uniforms, Equip- 
ments for Bands and Drum Corps. Low- 
est prices ever quoted. Fine Catalog, 400 
\\\\isXT2^i\ons,niailedfree; it gives Band 
Music& Instructions for Amateur Bands. 

LTON & BEAU 33-35 Adams St.. Cb.cago. 



C.«iMilu l#iA UaaUima Ice, etc., in a few minutes, $10 and up. Filters, ¥1.25 and up Cookers, $1. Seltzatenrs 
ramilj ICC maCninc toprepareoue'8selfsoda«ater,fi.a)andup. L. Debuignt, 126 W. 25th St.,N.T 



PROPOSAI.S. 



Proposals for Garbage Crematory 

Sealed proposals will be received at the City Clerk's 
Office, Wilkes-Barre, Pa , until Saturday, July 18th, 
1896, at 12 o'clock noon, for furnishing, erecting and 
completing, ready for operation, a first class crematory 
for the disposal of garbage. Each proposal to be accom- 
paniedhy plans, drawings and specifications. Proposals 
to be endorsed " Proposals for Garbage Crematory "and 
addressed to Frank Deitrick, City Clerk. Wilkes-Barre, 
Pa. The right is reserved to reject any and all pro- 
posals. Frank Deitrick, City Clerk. 




METAL and WOOD T^AI S 
WORKERS' I ^^kCl 

FOOT POWER ^"no^aEs. 

LATHES, FORnERS, U Afl|||||EnV 
CIBCDL1B81W9 ud lllllwnillkll I • 

We carry in Stock all the 

LCAOING M^hlna^ 

^^f^HlKi LOW PRICES! 

Send 4 oents for large Illus. Catalog. 
THE WILKINSON CO., 

83 Randolph St., Chicago. 



MANUFACTURE OF STARCH FROM 

Maize.— By J. Kriegner. Full details of the process. 
With one illustration. Contjiined in Scientific Amer- 
ican Supplement, No.lOlii. Price lOcents. 'I'o be 
had at this office and from all newsdealers. 



Light and fine machinery to order; models and elec- 
trical work specialty. E. O. CHASE, NEWARK, N.J. 



lECHANICS. 



DESCRIPTIVE. CIRCULAR FREt.OPEN COURT PUB.CO. CHICAGO 



$73 



A MONTH AND EXPE\>iES ; exper- 
ience unnecessary; position permanent ; self 
seller. Pease Mfg. Co., Cincinnati, Ohio 



rrnprraLANTERNs wanted iv^x^^ti 

liiuLUllHARBACH &C0. 809 Filbert St. Ph>la.Paj 



ICE 



MATHINES. CorliAH Enffines. Ilipupim' 
and Bottlers' i>lachinery. The Vilter 
Mfo. Co., 899 Clinton Street. Milwaukee. Wis. 



SHORTHAND 



by Mail. Situ- 
ations furnished 
competent nuplls. First lesson Iree. Write 
W. O. CII ATFEE, Box A, Oswego, N. Y. 



Experimental & Model Work 

' E. V. BAILLARD, 106 Liberty Street, N. Y. 



_ _ _ -m-^ _-- _____ ____ 

TYPE WHEELS. MODELS S^EXPERtMENTAL WDRK-BMALLMACHIBEIW 
NDVELTIES fc ETC. H£W fORK STEWCIL WORKS lOD NftSSftU ST N,T. 



CONTRACTS WANTED. 

To manufacture Hardware Specialties, Pat'd Novelties 
and Sheet Metal Stamping. Lang Mfg. Co., Racine^Wis. 



TURBINE 



WATE R WHEELS. 

SEND FOR PAMPHLET. 
JAMES LEFF£L & CO., 
Sprinefleld, Ohio, C. 8. A. 





WOODEN TANKS. 

For Railroads. Mills and Manufactories. 

Builders of Steel Towers and Tanks. 

La. Red Cypress Wood Tanks a specialty. 

vv. K. vw.wwi'A.i, t;o.. 

217 E. Main Street, Louisville. Ky. 

THE EAST RIVER GAS TUNNElT: 

Notes on the Construction of.— By W.L Aims, C.E. "De- 
scription of the ineth(id of eonatructine the tunnel em- 
ployed by the East River Gas Compitny to permit of the 
extension of its mains into the city of New York. With 
3 illustrations. Contained in Scientific American 
Supplement, No. 10'i3, Price 10 cents. To be had at 
this otfice and from alt newsdealers. 




A Valuable Rook 




l:$95QO Receipis. 70S t'ages. Price $5. 

Bound in Sheep, S(i. Half 'Morocco^ $(i.50. 

This splendid work contains a careful compilation of 
the most useful Receipts and Replies given in the Notes 
aq^d Queries of correspondents as published in the >ci- 
eiii iiic A iMcricii ii during the past fifty years; together 
with many valuable and important additions. 

Over Twcl \v Thtin >and selected Receipts are 
here collected; nearly every branch of the useful arcs 
being represented. It is by tar the paost comprehensive 
volume of the kind ever placed before the public. 

The work may be regarded as thp product of the stud- 
ies and practical experience of the ablest chemists and 
workers in ali parts of the world; the information given 
being of the highest value, arranged and condepsed iq 
concise form convenient for ready use. 

Almost everyinquiry thatoan be thought of. relating 
to formulae used in the various manufacturing inous- 
tries, will here be found answered. 

Instructions for working many different processes in 
the arts are given. 

I'hose who are engaged in any branch of industry 
probably will find in this book much that is of practical 
vaiue in their respective callings, 

I'hose who are in search of independent business or 
employment, relating to the home manufacture of sam- 
ple articles, will dnd in it hundreds of moat excellent 
suggestions. I^" Send jor Deacriviive Circular. 

MUNN & CO., Publishers. 
SCIENTIFIC AMERICAN OFFICE, 

361 Broadway* New Y«rlu 
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< I R I ) I N A 11 V It A T E S . 

Inside I' aire, encli insertion. - 7 ^^cenrs n. line 
UncU P;i!;e. encii in<iei'[i«in. - - Sl.OO n. line 

ly For some classes of AdvertisementSj Special and 
Higher rates are required. 

Ttie above are charges per agate line— about eight 
words perl ine. This notice showsthe width of the line, 
and is set in agate ty::e. Bngravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press Advertisements must be 
received at, Publication Office as early as Thursday 
mornme to appear in the following week's issue. 



PalmerTin^ 




Typewriter 
Patent 

This company owns Letters 
Patent No. 558,438, issued April 
14, 1896, covering broadly all 
machines in which the cylinder 
turns up to expose the line of 
print, or in which a duplex or 
cross ribbon feed is used. The 
patent also covers many other 
features of modern typewriter 
construction. Infringers will be 
vigorously prosecuted. 

Wyckoff, Seamans & Benedict. 
327 Broadway, New York. 



HALF A CENTURY OF CYCLES —AN 

interesting history of the cycle from its origia up to the 
present time. Trie first crank-driyeri bicycle. The 
•' bone-shaker " and its successors. The tricycle. The 
modern wheel. Cycle building a science. Points of im- 
prnvement. Tlie oneumatic tire. A hand and foot cycle. 
With 9 illustrations. Contained in Scientific Ameri- 
can Supplement, No. HM'J. Price 10 cents. To be 
had at this office and from all newsdealers. 



The 

American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 



Tliis Company owns Letters- 
Piitenl No. 463,569, granted 
to Emile Berliner Novem- 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
covering-all forms of 
Microphone Transmitters 
or contact Telephones. 



L 




Ti^e 1^0. 2 5an]n]oi](l 



Possesses i 



AljIGNLHEN'r— I'erfect and permanent 

KHI'RESSJON-Invarialily uniform. 

TOUCH— Soft, light and elastic. 

Sl»KED~206 words a minute. 

DIJHAB] lilTY— The fewest parts, (hehestmade 

iVA RIET V— 12 languages, ;^7 styles of type, paper or 
cards of any widtn or size on one machine. 
I PORTA BIJjITY— Weighs only nineteen pounds 
^ complete, with traveling case. 



THE HAMMOND TYPEWRITER CO., = 401 East 62d Street, 



NEW YORK 



^^^ HAVE YOU GOT OUR CAT- 

ALOGUE L FOR 1896 OF 

Cas and Gasoline Stationary Engines 
Gasoline Traction Engines 

Combined Engines and Pumps 
Gasoline Portable Engines 

I lO l~ r\ *NY PLACE 
I IXh I I BY ANY ONE 
^jyJl—iJ FOR ANY PURPOSE 
CHARTER GAS ENGINE CO., Box 148, Sterling, III. 



PREISTMAN SAFETY OIL ENGINE 

"A thoroughly successful comvietcial En- 
gine using a Safe Oii."— Franklin Institute , 

No Extra Insurance, No 
Steam, No Gas. No Gasoline. J 
Reliable, Sate, Economical. 1 
and Convenient. Chosen by ' 
Nine Governments. Used for 
nearly every purpose. 
PREISTMAN & CO..Incorp'd, 
530 Boursf^ Bid?., PHI]. ADEI. 1*111 \, 




[WANTED PoRFlNETOqiSlHEVERYSHOP 

catI^^^uT C.H.BESLYS: CO! 

ANDAGENCY. CHICAGO. ILL.U.S.A. 



mi 
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THE BICYCLE: ITS INFLUENCE IN 

Health and Disease.— By G. M. Hammond. M.D. A val- 
iiaole and interesting paper in which the subject is ex- 
haustively treated irom tiie following standpoints: 1. 
The use of the cycle by persons in health. 2. The use of 
the cycle by persons diseaseri. ContHined in ScrENTiPiC 
AMERICAN Suppi EMKNT, No. 1 OU'.^. Prlce 10 cents. 
To be had at this office and from all newsdealers. 



501b flnniversary number 

.... OF THE .... 

"Scientific ^ American." 

In commemoration of the fiftieth year of publication of the weekly edition of the 
SCIENTIFIC AMERICAN, by Munn & Co., which occurs on July 25, a Memorial 
Edition will be issued. In this issue will be published a resumil of the progress of 
science and invention during the past fifty years. Some of the principal subjects to 
be treated in this issue will be : 



The Transatlantic Steamship. 
Naval and Coast Defense. 
Railroads and Bridges. 
The Sewing Machine. 
Physics and Chemistry, 
Electric Engineering. 
Progress of Printing. 
The Locomotive. 



Iron and Steel. 
Phonograph. 
Photography. 
Telegraph. 
Telephone. 
Telescopes. 
The Bicycle. 
History of the Scientific American. 



Many other articles of great interest, by the best scientific writers of the day, will 
also be published, among the most important of which will be the prize essay, entitled 

"THE PROGRESS Of INVENTION DURING THE PAST FIFTY YEARS," 

FOR WHICH A PRIZE OF $250 HAS BEEN OFFERED. 

Probably never before has so much valuable information of historical interest and 

importance been published in so condensed and popular a manner. It will form 

a valuable addition to any library, and should be in the hands of all 

who desire to keep abreast of the times. The anniversary issue 

will be inclosed for preservation in a handsome cover, 

specially designed for, and appropriate 

to, the occasion. 

^° 64 PACES, PROFUSELY ILLUSTRATED. COVER IN COLORS. 

ADVANCE ORDERS NOW RECEIVED. PRICE 10 CENTS. 

Order through your News Dealer or address 

IKIUIfflff d^ 

Publishers of the Scientific American, 



361 BROADWAY, NEW YORK 



The 
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Cycle Saddle |YI]e N<^. 4 

YOST 




for Ladies' use. Broad and comfortable, and guaran- 
teed to hold its shape. Most sensible and serviceable 
Saddle in tbe market. Twenty years' experience in 
working leather enables us to make good this claim. 

ALL. STYLES OKN TLE>IEX'S SA DDLES 
also. Ask for the fgCTfflWSI If your dealer will not sup- 

Ely you, we will send, prepaid, on receipt of price: 
adies', $4.00; Gentlemen's, J3.50. Furnished with 
clip for T or L seat post. 

THE DUGUID SADDLERY CO.. Syracuse. N. Y. 



BicyOeB, Watcbea Guna, Buggies H-imeaa, 
Si>\nng>TachiDeB0rg3Da. Pianos Sul'ep,Toola 
Scales of all varietiea and 1000 other articles 
Lists free. Chicago Scale Co . Chicago 111, 



M 3 Price 



IFSSOP'S STEEL^^B^^/r 

Ul-^ FOR TOOLS, SAWS ETC. 

Wb! JESSOP & SONS US 91 JOHN ST. NEW YORK 



WRITING 
riACHINE 



^ 




^ 



The distinc tive features of the Yost Machine, 
permanent alignment, direct inking, beautiful 
work, strength, simplicity, and durability are 
shown in perfection in the No. 4 Model, 
which has been proved by two years' use to be 
the bestnn the market. 1^^ Catalogue free. 

Yost Writing Macliine Co. 

6 1 Chambers St., 50 Holborn Viaduct, 
NEW YORK CITY. LONDON, ENQ. 



ACETYLENE APP AR ATUS. — ACET^Y- 

lene number of the SCIENTIFIC AMERICAN Supple- 
ment, describing, with full illustrations, the most 
recent, simple, or home made and commercial appariitus 
for generatinn acetylene on the large and small scale. 
The gas as made for and used by the mieroscopiHt and 
student ; its use Id the magic lantern. The new French 
tjible lamp making its own acetylene. Contained in 
Scientific American Supplement, No. 1057. 
Price 10 cents. T o b e had at office. 



NEWAYCO AUTOMATIC CIRCUIT BREAKERS 

Guaranteed to operate perfectly or no pay. Mode for alternntiiis or direct current. 

Any Voltage. Catnloffue Free 

1\ AUTOMATIC CIRCUIT BREAKER. COMPANY, NEWA V GO, MICHIGAN, V. S. A. 



THE W. P. DAVIS MACHINE CO. 




Bl ILDERS Ot BINE 



From 12 to ."0 inch swing. 



ENGINE LATHES, 

IIODIPUT noil I C From 10 inch Sensitive to 0' 
Urnlbn I UnlLLO, iacb, with B.G. and H.F. 

Also KEYSEATING AND CUTTING-OFF MACHINES. 

ROCHESTER, \. v., C. S. A. 

Seyiii for Circulars avd Photnqraph.", 



Columbia 
Price Fits 
Columbia 
Quality 



If Columbias were not worth 
I ^100, they wouldn't sell for 
I ^100 — uncertain bicycles 
I bring various prices. 

I Pope Mfg. Co., Hartford, Conn. 



The $5-^ 

POCKET KODAK 



^ i- 



EASTMAN KODAK CO., 

Sample pluilo ami booklet pnrMir QTCl? w V 

Jar n^o 3-eenl sla,nj>!,. KOCHtbTER, N. Y. 



The Name "HUNTER". . . 

m never was put on anything that wasn't first-class. 
^ That name has stood for simple, plain, unvar- 
^ nished inteerity. and hence it is put on the . . . 

J. . HUNTER CYCLES 

? B^~ Send fryr Catalngue, 

Z HVNTER ARMS CO.. FiLTon, N. 



If you own 
a good 

HORSE 
AND 

CARRIAGE 
you will be 
interested 




BELL ODOMETER 



It will tell you honestly how many miles you drive, 
and announce each mile by stroke of a bell. Keeps a 
record for IfJOO miles and then repeats. Hpceil hoi'MCS 
may be timed very accurately. Fully warranted. Price, 
by mail, $5.00. In ordering send height of rear wheel. 

Ct^" Write for Descriptive Circular. 
Davis, Stebbens & Co., 33 Sudbury St., Boston, Mass. 



QUEEN'S NEW 

Automatic Lamp 

Its Six Points of Superiority ; 

1. It keeps in focus constantly. 

2. Kegulatea and runs silently. 

3. Noattentionrequired to help 
il regulate, i. The full crater 
is projected. 5. The negative 
carbon isnon-luminous. 6. The 
adjustments areall outside. 

UST' Send for circular to 
Queen & Co,, Inc., Philadelphia 




ELECTRO-CHEMISTRY, RECENT AD- 

vancps in.— By J. W. Richards, A.C., Ph.D. A very ex- 
haustive and interesting paper on the progress that hjis 
recently been made in the apparatus for iind methods of 
prosecuting work in the domain of electro-chemistry, 
(^(ntained in Scientific ameimcan sii'I'lementi 
No9. 1014 and 1015. Price 10 cents each. To be 
h;td at this office and from all newsdealers. 



jlht^oiae ^ icicle. 

A STRICTLY HIGH GRADE WHEEL. - 

SUPERIOR MECHANISM 
FIRST CLASS WORKMANSHIP 



MANUFACTURERS. 

SO.WESTST.SYRACUSEN.Y.Iffi 



PRIIffTIIffG INKS 

The Scientific American is printed with CHAS. 
ENEU .JOHNSON & CO.'S INK, Tenth and Lombard 
Sts., Philadelphia, and 47 Rose St., opp. Duane, New York 
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